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Grove Powreactor Dome Regulator Model GH-4( 
50-6000 PSI Inlet...5-GOOO PS! Reduced Pres# 
Grove offers a wide variety of regulato# 


Grove Regulators ...a unique 
engineering achievement which santos ertbistne unt Gow come 
revolutionized the control of high pressure fluids. That's why for over 2O years—from! 
first missile experiments in the Navy Experimental Station at Annapolis, to the launch 
pads of Canaveral and Vandenberg, Grove has been setting the standards for the con! 


of high pressure fluids. Grove Regulators—often imitated but never equalled in design4 
i 


performance. Unmatched simplicity, accuracy, safety. 


ROVE VALVE and REGULATOR COMPANY @° 


6529 Hollis St., Oakland 8, California + 2559 W. Olympic Bivd., Los Angeles 6, California 


Offices in other principal cities Subsidiary of Walworth 








Tote that tape—change that reel—clean that head! 
If your project atmosphere sometimes seems that 


rescue. How about the possibility of getting over 
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50,000 passes out of a computer tape? And if that 
sounds attractive, consider the value in a tape that 
has no rub-off, won't give you any head buiid-up, 
drastically reduces maintenance and replacement 
on costly head assemblies. 

One user found that the simple change to 
“SCOTCH” BRAND Sandwich dramatically reduced 
head replacements. And—where heads previously 


NEED A TAPE WORKHORSE? 


“SCOTCH” BRAND Sandwich Tapes 








wear longer, cut head maintenance even in digital work had to be cleaned after every run, “SCOTCH” BRAND 
' Sandwich Tape cut cleaning to once a week. 
22 The secret’s in the Sandwich—the high potency 
336 oxide magnetic coating is 
9578 sandwiched between the tough 
3491 6 3 © PLASTIC PROTECTIVE LAYER 
87227 | polyester base and a thin pro- 
6355009 tective plastic layer. The coat- . 
530862217 ing never contacts the head— 
7703220522 you get smooth, low-friction 
ee o922007 | tape movement, plus an end 
| 5662225436662 to rub-off, head build-up, and 
33200973327106 a reduction in erosion of the 
Ahh newest 19 critical slit in the recording 
eth + eee arte head. Though the 50 micro-inch protective layer 
3222734600072441!19 causes some slight reduction in high frequency re- 
Bees oes eas oeoe4e2 sponse, the plain facts are that Sandwich Tape 
9222473236802741 | 8034 packs up to 600 pulses per inch in digital work— 
568732190033340558922 has broad usage in AM, FM, or PDM applications. 
teimenm ionin ae wanw wre In “SCOTCH” BRAND Sandwich Tape you have a 
Ce . . 5 , 
ee ee tape workhorse, pulling a big load over long dis- 
anv tnucms wou tt won alee aye 
0 even as Yeeerh—voenec os sent eon) WE AARD_ lens tances. One user reported fewer drop-outs with 
ome in) eM ae ee h . As hi di heads . 
335066832211885672 each successive pass. As his recording heads were 
440329996779233001! cleaned, the contaminates proved to be in the sys- 
eer eeess saz 12377 tem, not the tape. Speaking of drop-outs, beware 
y 142 S7OnS2 eEseD the villainous cigarette—often a culprit. One care- 
at theseaartoniae less gesture and an ash can cause 40 to 60 drop-outs. 
921032243! 102143 Whate ,; Snmtinn __. dats 
47376 1670553762 hatever your application data reduction, 
30723881! 760203 acquisition or control programming — count on 
276203078430! 3M technology to create tape of higher uniformity 
ceeieataven and reliability for error-free performance. 
2490589547 “SCOTCH” BRAND High Output Tape No. 128 
317130273 gives you top output at low frequencies, even under 
ehoavea. extremes of ambient temperatures. “SCOTCH” 
5921 8 i BRAND High Resolution Tape No. 159 lets you pack 
2670 more bits per inch, offers extra playing time. Finally, 
746° for top performance at low cost per foot, “ScoTcH” 
53 BRAND Instrumentation Tapes Nos. 108 and 109 
2 remain the standard for the industry. 
Where there’s no margin for error, there’s no 
tape like “SCOTCH” BRAND. For more details, write 
Magnetic Products Div., Dept. MBW-109, 3M Co., 
St. Paul 6, Minn., or mail reader inquiry card. 
“SCOTCH” is a registered trademark of 3M Company, St. Pau! 6, Minnesota 
\ Export: 99 Park Avenue, New York, N.Y. In Canada: London, Ontario 
© 1959 3M Cx 
4 q SCOTCH BRAND MAGNETIC TAPE 
3M's Missile Industry Liaison FOR INSTRUMENTATION 
translates your problems to 3M 
specialists in your field of 
interest. Write for free brochure 
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INSTANT 
ROCKET 
EXHAUST 
ANALYSIS 


10,000 complete analyses per second of 
10,000°C. flames now possible with new 











BENDIX* MASS SPECTROMETER 





We offer the basic tool for analysis of fast reactions, such as plasma jets and 
rocket exhaust. Model 14 of the Bendix Time-of-Flight Mass Spectrometer 
combines a high-speed, line-of-sight sample inlet with fast pump-out of the 
analyzer region so necessary for this difficult analysis. Both plus and minus 
flame ions can be analyzed as well as neutral radicals and molecules. 


Our engineering department is ready to work with you on solving your 
specific sample inlet problems, as well as other research and develop- 
ment projects in the missile and rocket field. 


For complete details on this and other applications, plus a copy of The Dow 
Chemical Company report ‘‘Time-of-Flight Mass Spectrometry and Gas- 
Liquid Partition Chromatography,” contact the Cincinnati Division, Dept. 
T10-26, 3130 Wasson Rd., Cincinnati 8, Ohio. *REG. U.S. PAT. OFF 


Cincinnati Division Condi” 


CINCINNATI, OHIO 


AVIATION CORPORATION 





Export Sales: Bendix International Division, 205 East 42nd Street, New York 17, New York 
Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ontario. 





See the Bendix Mass Spectrometer at the Eastern Analytical Sym- 
posium November 4, 5 and 6, 1959, booth #9, Hotel New Yorker, 
New York City. 
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COVER: Scale model of space 
capsule is dropped in a water 
tank by scientists at NASA's 
Langley Research Center to 
simulate landing in ocean after 


flight. 














UNDERGROUND launching 
facility for liquid-fueled ICBM 
is shown in artist’s drawing. It 
calls for venting gases off at sur- 
face. An article on problems of 
ICBM launch bases begins on 


p. 21. 





SIX-INCH diameter scanning 
head is a recent development in 
infrared airborne intercept 
equipment. A survey of the 
complex but promising IR mar- 
ket starts on p. 25, 





MOLYBDENUM welds that 
can be flattened and recurved 
have been produced by Finn 
Aeronautical Division, providing 
unheard-of ductility for struc- 
tural applications. See story on 
p. 40. 
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Time Draws Near for Painful Nike-Zeus Decision 

Cold War strategy will dictate the White House choice of going 
ahead with the multi-billion-dollar AICBM program, trying to 
find a cheaper substitute, or doing without anti-missile defense .. 18 


Soviets Predict Two-couple Moon Orbit by Spring 

German newspaper also quotes Red scientists as saying plans call 

for two-man earth orbit by the end of this year; moon trip would 
CONSENS. Geen HE WEEE a xa cccc neces cccvdatcnccetisne® 18 


Future of Space Program Still in Doubt Despite Decision 
To Put ABMA under NASA's Control .............. 47 
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lon Rocket Seen Useful for Shifting Orbits 


NASA experts suggest low-I,, devices for switch from 300-mile to 
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Aerojet Pushing Hybrid Liquid-Solid Engines ........ 20 
Method Found for Structural Molybdenum Welding 

Finn Aeronautical Division achieves unheard-of ductility and 
arouses enthusiasm in industry and government ............... 40 
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Launching Techniques—Weak Point of ICBM's 
A “mix” of hard, mobile and dispersed sites is needed for protec- 
tion from enemy missiles; a new “hard” Titan base is being designed 2] 


‘ ASTRIONICS 


Infrared Industry—Billion-dollar Market? 

Opinions differ on sales potential of the complex field, but all 
agree that it has only been tapped; expansion rate depends on 
research breakthroughs, product development ............... . 25 


NEC Hears Reports on Explorers VI, Vil ............. 34 
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AIRBORNE ELECTRONICS 


.--includes specialists in the development of systems 
and equipment for aircraft, missiles and spacecraft. 
Their capabilities include extensive experience in min- 
iaturization techniques, weight and power conservation, 
systems design and transistorization. 


* Transistorized Search, Bombing, and 


Terrain Clearance Radar 
¢ All Weather Radar Toss Bombing 


* Radar Augmenter Beacons 


SHIPBOARD ELECTRONICS 

... comprises three design groups; Radar, Guidance, 
and Ordnance Equipment. Their personnel are special- 
ists in the development of systems designed to withstand 
extremes in environment encountered in submarines 


and surface vessels. 


* Elecronic Simulators 
* Radar Course Directing Centrals 


* High Power Lightweight Air Search Radars 


Outstanding engineers and scientists are invited to inquire into opportunities on Stavid’s advanced systems engineering teams. 
Wy D ‘ 
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Industry Countdown 


MANUFACTURING 


Nike-Zeus may go underground .. . 


in hard bases if the Eisenhower Administration 
decides to go ahead with production of the 
Western Electric anti-missile missile. (See p. 
18) The AICBM would require a 15-foot diam- 
eter silo. Originally, it was planned to em- 
place Zeus on the surface, like conventional 
Nike sites. Hardening would add billions more 
to the missile’s pricetag—already estimated at 
$9 billion to $14 billion, depending on the 
number of batteries. 
7. . a 


Motor case problems... 


reportedly are still plaguing the Nike-Zeus 
project. The Army is still trying to develop a 
case that is lighter and cheaper than the pre- 
sent prototype which is hand-tooled and costs 
around $25,000. Grand Central Rocket and 
Olin Mathieson are said to be offering Hunts- 
ville some new approaches. 
* * e 


Japan gets 14 Sidewinders . . . 


from the U.S. this week—the first combat mis- 

siles to be deployed with the Japanese Defense 

Agency. This first shipment was delayed be- 

cause of demand by other U.S. allies. Japan is 

hoping to obtain delivery of 90 more of the 

GE-Philco air-to-air missiles during FY 1960. 
se . . 


The Italian cruiser Garibaldi. . . 


will be armed with U.S. Terrier anti-aircraft 
missiles. Vitro Laboratories is the systems engi- 
neering contractor. 

- s a 


How to beat Russia .. . 


to putting a man on the moon? Here's a half- 
serious suggestion making the rounds of one 
rocket fuel company: pick three prime con- 
tractors with the most feasible approaches. 
Give each a drawing account of $100 million 
and complete freedom—no progress reports re- 
quired. The first one to return with a bucket 
of moon dust wins $1 billion. After all, Lind- 
bergh flew the Atlantic for a $25,000 prize. 


PROPULSION 


Second attempt .. . 


to test the Martim Titan second-stage engine 
will be made next month at Cape Canaveral. 
Release clamps on the test stand malfunc- 


tioned Aug. 4, causing the big ICBM to blow 
up in the first try at second-stage separation 
and ignition. Despite the setback, Martin says 
the program is still on schedule. 


Industry trend to plastic. . . 


motor cases is gaining momentum. More and 
more designers are claiming reinforced plastic 
cases offer the best promise for short flight- 
time, high-performance missiles. Aerojet-Gen- 
eral, with a $14 million plastics sales volume, 
believes that in five years 20% of its business 
will be in plastics—provided the potential of 
the material is developed properly. 


ASTRIONICS 


“Bonded” transistors . . . 


are now being handled as carefully as 100- 
proof bourbon. Under a new “Meg-A-Life” 
program, Motorola’s Semiconductor Products 
Division produces transistors to stiff MIL- 
standard specs and tests, all the while keeping 
them in bonded areas to assure use only in 
military equipment and to prevent intermixing 
of unchecked units. 


$7.3 million Army . . . 


contract has been awarded Hughes Aircraft 
to increase the company’s “Missile Monitor” 
system capability for Nike and Hawk missiles. 


WE HEAR THAT— 
North American's B-70.. . 


is picking up some congressional support as a 
possible ALBM or boost-glide rocket launcher 

. . Rocketdyne’s 400,000-pound-thrust E-1 
engine has been fired at least 25 times under 
regenerative cooling and a like number with- 
out cooling. Reportedly the engine works as 
well with storables (probably nitrogen tetrox- 
ide) as with conventional fuels . . , An educa- 
tion fund is underway in Minneapolis for the 
children of the pioneer balloonist M. Lee 
Lewis, killed last July . . . Engineering schools 
report a decrease for the second year in a row 
of undergraduate enrollments . . . Ford Motor 
Co. and Coca Cola are said to be among sev- 
eral big companies considering “orbital ad- 
vertising”—using privately-owned satellites to 
beam taped commercials to earth. 
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Washington Countdown 


IN THE PENTAGON 


Twenty percent more range... 

than previously announced is being built into 
the Boeing Bomarc B. The air-breathing sur- 
face-to-air missile is expected to have a range 
of more than 500 miles instead of 400. The 
range of the already-operational Bomarc A 
is less than half as much. 

o e * 


Extra cash for Polarises . . . 

may come out of the Air Force’s budget hide. 
The Navy is arguing that it should get a 
larger slice of the frozen defense budget at 
the Air Force’s expense because the Lockheed 
Polaris system will soon be ready to take over 
some of the strategic targets that the Air Force 
has had to worry about. 


The full Saturn timetable . . . 


has almost been lost from sight in the current 
hullabaloo over the big program. Talk of 
operational dates such as 1962 or 1963 in- 
volves only the clustered 1.5-million-pound- 
thrust Saturn booster—not the three-stage 
Saturn vehicle that would be capable of 
lofting more than 15 tons into orbit. 


Another year or two more .. . 

is needed to develop the huge three-stage 
bird after the booster is operational. Even 
with a speed-up, that means a three-stage 
Saturn would not be operational before 1963 
or 1964. Under the present program, it isn’t 
expected to be ready to go to work before 
1964 or 1965. 


The new Aflantis . . . 

is the Navy’s latest program aimed at de- 
veloping an underwater DEW Line for de- 
fense against missile-launching Soviet sub- 
marines. The goal is to spread an electronic 
screen hundreds of miles off U.S. coasts. Red 
subs could not pass through it without being 
detected. 

* e e 


Spacemen better beware . . . 

of radiation caused by solar flares. Some 
scientists say it is a greater threat to space 
travel than the Van Allen radiation belts. 
New data shows that the sporadic solar flares 
increase radiation 10,000 to 100,000 times 
above normai. 


The Douglas ALBM'’s future. . . 

is being determined in the office of Pentagon 
R&E Boss Herbert York. The question; 
Should the almost-expired six month design 
study program be extended or should a big 
development program be started? 


ON CAPITOL HILL 


A new budget format... 
is being pressed on the Pentagon by Congress, 
according to some reports. It would force 
the services to list their expenditures by 
function—particularly under the headings 
“limited war” and “total war.” 

- a . 


A blueprint for battle . . . 

is clearly seen in calling for such listings. By 
next June the advocates of more money for 
tactical missiles and other limited war forces 
are expected to be at the throats of the 
advocates of more money for ICBM’s, 
Polarises and bombers. 


AT NASA 


Equatorial launch sites . 

probably are headed for the scrap-basket. They 
are being done in by Jet Propulsion Lab’s 
Vega and the “parking orbit” concept that it 
will make possible. By parking in orbit, the 
advanced rocket will be able to launch satel- 
lites and space probes into any orbit desired, 
thereby eliminating the need for specially- 


placed geographical sites. 
e « 7 


Early obsolescence .. . 

is expected to overtake the use of capsules 
in the exploration of space. The chances are 
good that the Project Mercury capsule will 
be rapidly replaced by winged space vehicles 
after the first manned space flights. 


AROUND TOWN 


Some of the reports . . . 
being heard around the nation’s capital: 

... U.S. scientists are betting on a quantum 
jump soon in technology—possibly involving 
the secrets of gravity. 

... One reason Russia is beating U.S. space 
efforts is that the Reds are concentrating on 
some 50 major space projects, the United 
States 150. 


More About the Missile Week on Page 46 
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Aircraft Corporation has joined other leading 
missile manufacturers in seiecting the Hufford 
Spin Forge. Largest machine tool of its type, the new giant will be capable of producing components as 
large as 8 feet in diameter and 20 feet in length...in conical, tubular, or parabolic shapes. Fully automated 
and immensely powerful (to 175,000 pounds vertical and horizontal roller force), it will form precision 
parts, of variable thickness to 1 inch, from toughest metals...in minutes. Only Hufford applies this new 
and important manufacturing process in such a dramatic range of products and with completely automated 
quantity precision. Only Hufford offers industry a complete Spin Forge development and production 
division. Let us assist you in the application of spin forging to speed your space age production. Write 


The Hufford Corporation, 1700 E. Grand Avenue, El Segundo, California. 
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Expected by January... 


Painful Nike-Zeus Choice Draw! 


by James Baar 


WASHINGTON—The fateful decision 
on whether the United States will pro- 
duce the Nike-Zeus anti-missile missile 
has come down to the basic question: 
How many bucks will we spend for 
the bangs? 

The multibillion-dollar decision is 
of such paramount importance that it 
could: 

® Rend the Eisenhower Administra- 
tion in its final year and wreck its 
chances of coming up with a new bal- 
anced budget and a possible tax cut. 

® Become a major factor in the 
1960 presidential election campaign. 

e Tip the life-or-death power bal- 
ance in the Cold War. 

Finally, because of the immense 
cost of Zeus, the decision will have a 
powerful effect on the nation’s econ- 
omy. More than 80 companies in 17 
states from New York to California 
are taking part in the program. 

Dr. Herbert York, Pentagon R&E 
Chief, is expected to complete drawing 
up his recommendations on the big 
Western Electric missile and pass them 
along to the Secretary of Defense and 
Joint Chiefs of Staff. The Defense 
Department is expected to make its 
decision by December. 

* Top-level headache — Informed 

sources say that if the decision is to 
go ahead with production, the money 
to do it will have to come through an 
increase in the Administration-imposed 
$40-billion-dollar limit on the defense 
budget. Therefore, the final decision 
will have to be made by the White 
House. 
‘+ On the other hand, any decision 
to kill Zeus or even to postpone pro- 
duction has such strategic and politi- 
cal ramifications that the final word 
is almost certain to come from the 
White House anyway. 

Despite contrary reports, the final 
decision is expected before the first 
weeks in January, when the new budget 
will be sent to Congress. Any short- 
term further delay would force the 
Administration to announce its deci- 
sion in the middle of a presidential 
election year—a politically risky busi- 
ness at best. 

In essence, the Administration is 
faced with deciding whether to start 
a Zeus production program that is 
expected to cost anywhere from about 
$7 billion up, depending on how much 
protection the nation wants to buy. 


The cost in FY 
be about $1.5 to $2 
then jumps to about 
a year. 

¢ Time awasting—Moreover, this 
decision must be made now if Zeus 
is to become operational on its present 
schedule—about early 1963. The sched- 
ule already is slipping week by week. 

The reason for the current slip- 
page is that the Defense Department 
and the Army are holding up spending 
$137 million voted by Congress for 
long leadtime items in order not to 
waste it if the decision goes against 
Zeus. A good share of this money is 
for the machines needed to produce 
electronic components for the Zeus 
system. 

If Zeus is killed, the Army would 
spend the $137 million on its much- 
starved development and procurement 
programs for tactical missiles and other 
modern tactical weapons. 

The fight over Zeus—the nation’s 
only foreseeable anti-missile missile 
until the late 1960’s at best—is far 
more involved with dollars, strategy 
and politics than with technology. To 
understand this, two points must be 
kept in mind: 

® Zeus is primarily designed to de- 


Reds Predict 


WASHINGTON—TIwo eminent Rus- 
sian scientists have predicted (accord- 
ing to a Soviet paper translated in Ger- 
many) that the USSR will send two 
men and two women around the moon 
for half a year next March or April. 
They admit there is little chance the 
four voyagers would return alive. 

Published in the West for the first 
time on Oct. | by the Dusseldorf Der 
Mittag, the paper by Soviet scientists 
Evgeny K. Federov and Anatoly A. 
Blagonravov outlines a Russian space 
program which is both dynamic and 
ruthless. 

The paper predicts that a Soviet 
satellite carrying two men will orbit 
the earth for 14 days by the end of this 
year. 

Four weeks later, it says, two men 
with a TV camera will make a round 
trip flight to the moon, circling it 
twice. 

In March or April next year, the 
two men and two women are predicted 


1961 alone will 
billion. The cost 
$2 to $3 billion 


fend SAC missile and bomber bases 
It would give assurance that at leay 
some of the nation’s retaliatory force 
not airborne in advance would liye 
through an ICBM attack. Most ey. 
perts concede that Zeus would be abl 
to do this—at least until the Russian 
make their ICBM’s more complex. 

® Zeus is almost certain not to b 
used to defend large metropolitan 
areas, although some advocates of the 
program have proposed this, too. Zeus 
value as a city defender is highiy 
questionable; unlike a hardened ICBM 
base, a city is about as vulnerable to 


a near-miss by a nuclear warhead 4: 


it is to a direct hit. 

Therefore, Zeus emerges as a costly 
protector of SAC retaliatory forces 
The question is whether the United 
States can afford such a defense—o 
would the money be better invested in 
buying more ICBM’s and bombers? 

One rejoinder is that building more 
SAC bases still does not guarantee that 
any would survive. Another is that if 
the money isn’t spent on Zeus there 
is a good chance on the basis of past 
performance that it won't be spent on 
anything else either. 

* More money a must—This brings 
us to the money freeze, which is mak- 
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to make their sensational but almost 
certainly fatal trip. The Russians have 
some hope of picking the four up by 
a “Lunik Robot” rocket next Septem- 
ber or October. 

The timing of this shot coincides 
with the trip to the Soviet Union by 
President Eisenhower. 

The scientists frankly state that 
lives will be lost in completion of these 
missions. “The base rockets,” according 
to the paper, “will have no provisions 
for return to earth. A speaker for the 
Academy of Sciences pointed out that 
mankind must be ready to offer sacri- 


fices for the privilege of exploring 
space, the moon and the planets.” 
“The first people who will be 


launched into space are fully aware of 
slight survival and return possibilities,” 
the paper cautions. 


Professor Federov is a geophysicist , 


with the Soviet Academy of Sciences. 
A winner of two Lenin prizes, he was 
director of the Institute of Applied 
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ing the Pentagon’s dilemma all the 
more difficult. 

The Army—low man in the defense 
budget—has no so-called “fat” what- 
ever for diversion to a Zeus produc- 
tion program. 

The Navy isn’t in a much better 
position; nor is the Air Force. 

Therefore, military men see an in- 
crease in the defense budget as the 
only way to buy Zeus. And such a 
move could mean that the Admini- 
stration would have to throw away 
any possibility for a vote-getting tax 
cut and balanced budget. This does not 
make Zeus more attractive. However, 
the Administration also must face the 
politically unpalatable possibility that 
if it kills Zeus the program could be- 
come a juicy campaign issue. 

In the end, the decision probably 
will have to be made mostly on the 
basis of national Cold War strategy. 

Zeus would buy the United States 
more safety in the dangerous years 
around 1963—the years of the Missile 
Gap. The question that must be an- 
swered is whether anything else would 
buy the time as well—and cheaper. Or 
whether the United States is willing 
to run the deadly gauntlet without 
either Zeus or a substitute. 
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Geophysics of the Academy in 1955, 
and an executive of the Soviet IGY 
program for rockets and satellites in 
1957. Professor Blagonravov is also a 
much-decorated scientist with the 
Academy of Sciences, and well-known 
to the West. 

According to Federov and Blagon- 
ravov, the Russians have 200 well- 
trained crew members to carry out 
manned space projects. 

Future Russian space achievements 
envisaged by the paper include: 

® Rockets to Mars and Venus dur- 
ing 1961; 

® Rockets to Mercury and Jupiter 
shortly thereafter; 

@ Manned ships carrying from two 
to six men to Mars and Venus; 

® Large space “cruisers” carrying 
more than 100 people that will be 
assembled outside the earth’s strato- 
sphere from space stations, and which 
will be able to travel around the solar 
system. (No time schedule.) 
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lon Rocket Can Shift Orbits 


NASA experts suggest low-l,, devices 
for switch from 300-mile to 24-hour level 


BostoN—Raising an earth satellite 
to a 14-hour orbit is likely to be one 
of the first tasks of an ion rocket. 

J. Howard Childs and William R. 
Mickelson of the Lewis Research 
Center of the National Aeronautics and 
Space Administration at Cleveland have 
calculated that specific impulse values 
below 4000 seconds are ideal for such 
an application in terms of the time 
needed for raising the satellite. 

They chose as an example the mis- 
sion of raising a 6000-lb. satellite from 
a 300-mile circular orbit to the 24- 
hour orbit of 19,300 miles, 1° off cir- 
cular. The analysis was presented at 
the Avco-Air Force symposium on 
Advanced Propulsion Concepts here 
earlier this month. 

The best specific impulse for this 
application, they said, is determined 
by its effect on the rocket’s efficiency 
and propellant consumption. 

Grid electrode configurations were 
analyzed because of their simplicity, 
high efficiency and ease of replacement. 
High current densities are possible with 
moderate accelerating voltages. Thus 
high-voltage generators are not neces- 


In the case of such a satellite rais- 
ing, the weight of the electric rocket 
necessary to adjust the orbit is quite 
small in comparison with the chemical 
rocket plus propellant that would other- 
wise be required. 

The NASA experts said that the 
desired I,, in this instance is below the 
range where the ion rocket attains its 
highest efficiency, but that such rockets 
still remained competitive. 

® Grid electrode erosion—The as- 
sumption is first made that the satellite 
requires a 30-kilowatt power generat- 
ing plant as part of the payload. 

Ion impingement on the grid causes 
considerable erosion in a very short 
time. Unless this can be reduced to 
less than 1% of the ion flow, some 
scheme of replacing grid wires will be 
necessary. 

The analysis showed that even with 
1% of the ions impinging on the 
accelerating grid, this type of ion rocket 
still appears promising. The mass of 
wire material eroded is not large com- 
pared with the propellant consumed 
during the mission. If contamination 
of the ion source by sputtered grid 


material should prove damaging, tung- 
sten wires could conceivably be used 
to eliminate the problem. 

In some vacuum tubes, the ion im- 
pingement is approximately propor- 
tional to the grid area blockage. If it 
comes impractical to continuously re- 
plenish the grid wire coating as it is 
eroded, or if tungsten is used, then 
this amount of ion impingement could 
not be tolerated. 

But, say Childs and Mickelson, the 
limited data available from vacuum 
tube experience provide a reasonable 
expectation that impingement of less 
than 1% can be attained through ion 
focusing. 

Considerations of grid wire 1t- 
plenishment and energy losses asso- 
ciated with secondary electron omission 
point to a limiting voltage of about 
2380 volts. 

With this accelerating voltage and 
1% ion impingement, the efficiency is 
about 67% at 2000 seconds I,, and 
82% at 3000 seconds I,,. 

These efficiencies give a raising time 
of 61 days at 2000 I,, and 78 days 
at 3000 I,,, for the 6000-pound satellite. 

It is not clear, the scientists said, 
that any other type of ion rocket con- 
figuration could yield efficiencies com- 
parable to those of the grid electrode 
at low specific impulse. 

If more sophisticated electrodes are 
employed, they will probably require 
a greater spacing and a larger acceler- 
ating voltage. This would result in ex- 
cessive energy losses and sputtering 
erosion unless ion impingement of 
essentially zero could be obtained. 

Childs and Mickelson said it ap- 
peared desirable to continue the de- 
velopment of grid-electrode ion rockets 
for propulsion of earth satellites in 
view of the favorable results of their 
analysis. 


Hamburg, Genoa Weigh 
640-Mile Rocket Mail 


CUXHAVEN, GERMANY—The West 
German, Italian and French postal 
ministries are considering a proposal 
for establishing the world’s first rocket 
mail service, between Hamburg, Ger- 
many and Genoa, Italy. 

The Italian post ministry strongly 
supports the proposal. Delivery of mail 
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over this 640-mile distance would take 
about 30 minutes. 

Capt. G. Partel of the Missile Sys- 
tems Consulting Co., Rome, described 
the project at the international meeting 
of the German Rocket Society here 
last month. He said that if mail mis- 
siles could be scheduled hourly be- 
tween the two cities, postage for a 
rocket letter would not be much more 
than that for a regular airmail letter. 

The proposed mail missile is 13 
feet long and weighs about 200 pounds. 
It can deliver a cargo of 750 to 1000 
letters and postcards, weighing about 
12 Ibs. The missile is started with the 
aid of a booster rocket and continues 
its flight at an altitude of 8500 feet at 
a speed of Mach 2. Sustaining propul- 
sion is on the ramjet principle. 

Prior to landing, the missile is 
slowed by several braking rockets. Par- 
tel maintains his missile has guidance 
sufficiently accurate to land in a speci- 
fied area not larger than its own length. 
At the destination point, the missile is 
turned around, refueled, provided with 
new cargo and a booster rocket and 
sent on another flight. 

Italian postal authorities regard the 
new project as the first step toward the 
realization of a worldwide rocket-mail 
system, Partel declared. He said plans 
are being worked out to establish a 
central rocket postoffice in Europe for 
international rocket mail service. 

The German society already is 
using rockets to deliver mail from the 
mainland to small islands in the North 
Sea. The first 10 were successful 
earlier this year and the society has 
begun mass production of mail-carry- 
ing rockets. 


Space Materials Meeting 
Scheduled in Cincinnati 


CINCINNATI—*“Materials—Key to 
Space Flight” will be the theme of a 
national meeting here next April 27 
and 28. 

The Cincinnati, Dayton and Co- 
lumbus chapters of the American So- 
ciey for Metals will sponsor the pro- 
gram presenting a broad review of un- 
classified information on the unique 
demands made on materials by space 
flight systems. 

The meeting also will include dis- 
cussion of progress made to date in 
satisfying these demands and outlining 
of the unsolved problems that require 
intensive future efforts. 

Speakers will be top technical ex- 
perts from government and industrial 
organizations working in space flight 
technology. The program has been 
planned to cover the critical materials 
problems involved in launching, space 
flight and atmospheric re-entry. 
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Aerojet Pushing Hybrid 


Liquid-Solid Engines 


SACRAMENTO—TIhe Aerojet-Gen- 
eral Corp. reports it has turned up 
some promising data in its studies of 
hybrid solid-liquid propellant rocket 
engine potentialities. 

Aerojet said last week it has studied 
more than 200 possible fuel and ox- 
idizer combinations and has found that 
some of them have very desirable 
specific impulse and impulse density 
values. 

Aerojet hybrid engines are prepack- 
aged combinations of liquid oxidizer 
and solid fuel, as in the diagram. 
To obtain maximum benefit from the 
system, the two should be hypergolic— 
that is, ignite spontaneously on contact. 

The flow of oxidizer is controlled 
by a valve. This makes it possible to 
turn the engine on and off at will, just 
as with an all-liquid system. However, 
the use of solid fuel makes it possible 
to reduce the size considerably. A hy- 
brid engine might have about half of 
the density advantage of a solid sys- 
tem. The size of a hybrid engine might 
be about halfway between that of solid 
and liquid for any given amount of 
thrust. However, Aerojet has not yet 
made detailed compactness studies. 

Choice of fuels and oxidizers is 
limited, of course, by the availability 
of hypergolic combinations. Aerojet 
spokesmen declined to say what sub- 
stances have been tested. Nor were 
any figures on impulse and density 
released. 

(The Naval Ordnance Test Station 
at China Lake, Calif., reports it has 
attained a specific impulse between 
255 and 265 seconds with a common 
nonaluminized double-base solid pro- 
pellant and an ordinary halogenated 
oxidizer. It says calculations based on 
combinations designed especially for 
use in hybrid systems indicate im- 
pulses up to 365 seconds. 


(Douglas D. Ordahl of NOTS did 
not limit his investigation to hypergolic 
combinations. Instead, he included 4 
pyrotechnic igniter in his design. 

(He said the only difficulty in using 
a hybrid system is the necessity to pres- 
surize the oxidizer tank above the pres- 
sure of the combustion chamber. ) 

Cryogenics as oxidizers were not 
ruled out, even though the additional 
refrigerating gear adds more weight to 
a system. An Aerojet engineer said sev- 
eral members of the polyurethane 
family are hypergolic with liquid oxi- 
dizers. 

Some small-scale engines have been 
fired in the Aerojet program. More 
feasibility studies are in progress, par- 
ticularly in the examination of various 
oxidizer-fuel combinations. 

“Extensive performance analyses 
and optimization studies indicate that 
for many applications hybrid motors 
could be designed having distinct per- 
formance advantages compared with 
either solid or liquid engines,” the com- 
pany said. 

“These analyses assume propellant 
availability above certain specific im- 


pulse and density values . It was 
found that some . . . systems possess 
exceeding desirable specific impulse 


and density impulse values. 

“These facts have renewed our in- 
terest in the hybrid motor; we feel 
extensive studies are warranted to 
determine the practicability of the cal- 
culated system and to reduce some of 
the design concepts to practice. It is 
expected that within a year substantial 
additional data will be available to 
support the potential of such a power- 
plant.” 

Aerojet, a subsidiary of the General 


Tire & Rubber Co., said it was con- | 


ducting the studies entirely with com- 
pany funds. 
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HYBRID ENGINE: Control valve sprays liquid oxidizer across solid fuel. 
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Launching: Where ICBM's Are Weak 


‘Mix’ of hard, mobile and dispersed 
sites needed to escape enemy missiles; 


new design for ‘hard’ Titan base 


by Warren R. Stumpe* 


GREENWICH, CONN. — Launching 
techniques for ICBM’s are a military 
operational-analysis problem. Today 
the trend appears to be from soft to 
hard to harder to hardest to mobility 
and dispersion. 

No one launching technique neces- 
sarily is better than another. Rather, 
just as any good team mixes its plays, 
we need a good mixture of all the 
launching techniques to confuse the 
enemy. The problem becomes, there- 
fore, not so much one of absolute cost, 
as cost per retaliatory missile launched 
after an initial enemy attack. 

The launching problem for retalia- 
tory ICBM’s is quite simple to state, 
but quite difficult to achieve. The 
weapon must be relatively immune to 
an initial salvo of enemy missiles car- 
rying nuclear warheads and still be 
capable of retaliatory firings within a 
specified minimum time. 

For this discussion a “soft” launch- 
ing site is defined as one basically not 
designed to withstand the blast, ground 
shock, heat or radiation effects of a 
nuclear or thermonuclear explosion. A 
“hard” launching site is designed to 
withstand these effects for a specific 
warhead megaton yield and within a 
specified overpressure. Now, let’s look 
at today’s ICBM’s and see how well 
they meet our launching criteria. 

® Hard Atlas base concept—Pres- 
ent Atlas bases are above ground. The 
75-foot high, 10-foot diameter missile, 
weighing 243,000 pounds is stored 
horizontally in an unfueled condition. 
For launching it is raised to the vertical 
position by an overhead erector, fueled 
and fired. 

Good design of the sliding roof, 
erector, and fueling system achieves 
the required minimal response time. 





*A graduate of West Point and 
Cornell, Mr. Stumpe is manager of 
American Machine & Foundry’s me- 
chanical laboratory. 
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RAIL SYSTEM for Minuteman is shown 
in model conceived by AMF and ACF. 
Some 20 firms are bidding for the system. 


While not meeting requirements of a 
hard site, the unusually large quanti- 
ties of reinforcing steel used in con- 
crete construction do provide some 
blast resistance. 

Since megaton warhead yields are 
becoming larger, the enemy can be a 
considerable distance off-target and yet 
damage the installation. In order to 
overcome this deficiency, a new under- 
ground launcher design, similar in con- 
cept to the Titan launching system de- 
scribed below, is now on the drawing 
boards at American Machine & 
Foundry Co. and at the Bechtel Corp. 
under the direction of Convair-Astro- 
nautics. 

Like the Atlas, Titan is liquid- 
fueled. The Titan is 90 feet long, 10 
feet in diameter and weighs 222,000 
pounds fully fueled. It will be stored, 
serviced, and launched from complete- 
ly contained underground installations. 

This is the first missile installation 
that can be justifiably designated as 
hard, since it is designed to operate in 


a high overpressure range against a 
high megaton warhead yield. 

In the silo, the Titan missile is 
placed by stages onto the launcher 
platform, which operates as an ele- 
vator. When the first stage is loaded 
above ground, the launcher platform is 
lowered so the second stage can be 
installed at ground level; and lastly, 
the nose cone is similarly installed. The 
fully assembled missile, when lowered 
with the concrete doors closed, is in 
the hard condition. 

Needless to say, data describing 
the effects of nuclear or thermonuclear 
explosions, in regard to blast and 
ground shock are not abundant. AMF, 
as the launcher system contractor on 
the Titan program, was contracted by 
the Air Force to define the effects of 
the nuclear explosion. This resulted in 
an Architectural Engineering Hand- 
book available to both the A&E con- 
tractor for his installation design and 
to AMF for the launcher design. 

In the hard condition, the missile 
is isolated by means of a crib structure 
which is shock-mounted through a 
mechanical spring system. Within this 
crib structure, the missile is raised and 
lowered on the launcher platform. 
When the command to launch is re- 
ceived, the crib is locked to the silo 
walls, the missile is fueled, the doors 
are opened, and the missile raised to 
the firing-position. 

It is obvious that the Titan ap- 
proaches our initial criteria of instal- 
lation protection and minimum retalia- 
tory time. It should also be noted that 
in addition to the missile itself, all the 
ancillary parts of the weapon system 
must also have the same _ hardness 
capacity. 

A missile complex involves three 
missile silos, 155 feet deep and 40 feet 
in diameter; three propellant silos 37'% 
feet in diameter; three equipment silos 
50 feet deep and 40 feet in diameter; 
two antenna silos 65 feet deep and 27 
feet in diameter in addition to a con- 
trol center. All of these underground 
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How hard is hard for ICBM’s?... 


installations are interconnected by tun- 
nels 6 to 10 feet. 

Of course, since they are self con- 
tained, they must be fully air-condi- 
tioned and provide the necessary living 
quarters. 

It is obvious that the actual costs 
of hard installations are substantial, 
but the actual cost of retaliation, based 
upon war gaming, may be lowered. 
Just as Atlas has now adapted the 
Titan-type hard system, Titan is now 
being studied for an in-silo-type launch- 
ing complex similar to that of the 
Minuteman by which the missile is 
launched from below ground. (See il- 
lustration. ) 

© Silo launch testing—The Minute- 
man ICBM weapon departs radically 
from Atlas and Titan in concept and 
operation. Minuteman was conceived 
as a relatively inexpensive weapon sys- 
tem. Since it is a solid propellant 
weapon, it has some definite opera- 
tional advantages over the liquid fueled 
Atlas and Titan. Its warhead capacity, 
however, is smaller than either Atlas 
or Titan and therefore the need for 
these ICBM systems for selected tar- 
gets will remain. 

The Minuteman operational con- 
cept is quite simple. Many missiles will 
be stored in underground silos similar 
to Titan. However, because of the solid 
propellant, and other system improve- 
ments, Minuteman can be stored un- 
derground for long periods with mini- 
mum service requirements. On _ the 
command to launch, doors will be 
opened and the missile launched direct- 
ly from the underground position. 

The advantages of this system are 
obvious from an operational point of 
view. The missile remains in the hard 
condition for the maximum amount of 
time prior to launch. In addition, the 
improved reliability achieved by elim- 
inating those mechanisms required to 
bring the missile to the surface is 
definitely worthwhile. 

Titan launching from a_ below- 
ground position, would be improved in 
reliability enough to warrant the 
change, even if no economic benefits 
were accrued. 

The engineering problems of a be- 
low-ground launch are substantial. To- 
day, test programs are going on at 
Edwards Air Force Base to determine 
the effects of such a launch. The acous- 
tical problem of reducing the con- 
tained noise level to a value at which 
the missile itself is not damaged by the 
resonances is a substantial one, as is 
the handling of the exhaust gases of 
combustion. 

e The future?—With weapons such 
as Atlas, Titan, and Minuteman, the 
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United States has the capability of mas- 
sive retaliation with minimum reaction 
time. The problem is simply how to 
protect these weapons from a surprise 
attack since we are committed never to 
launch the first blow. We've talked 
about hardness, but that is still a re- 
lative term depending upon the mega- 
ton yield and the overpressure. The 
question really is “How hard is hard?” 

As megaton yields become larger 
for similar size warheads, is our pres- 
ent hard criteria becoming obsolete? 
Can the enemy damage our retaliatory 
capability by using larger megaton 
warheads within present accuracies or 
even with less accuracy? This answer 
is probably yes. When we talk about 
the affect of a multi-megaton bomb. 
we are talking about craters several 
miles in diameter and % mile deep. 

The problem of putting in a hard 
installation against this type of attack 
is enormous. It can be done through 
such methods as installations within 
mountains, or underwater launching 
sites, but several of these types of in- 
stallations could easily use up a good 
portion of the yearly defense budget. 
In addition, there is already arising 
criticism in some quarters against fixed 
bases as a “Maginot Line” philosophy. 
The answer—if fixed bases will not 
suffice, we must consider mobility and 
dispersal. 

® Mobility—The problems associ- 
ated with the mobility of inter-conti- 
nental missile sizes are considerable. 
Essential characteristics of inter-con- 
tinental missiles for mobility require- 
ments are that the missile contain a 
power plant or thrust package which 
will permit minimum reaction time for 
the weapons system. Also, the trend for 
more efficient power packages is pro- 
ducing missile configurations and char- 
acteristics which are more adaptable to 
mobile launching than the present 
liquid fueled missile. Pre-packaged 
fueled missiles may, however, satisfy 
the operational requirements for 
mobility. 

As the circular probable error of 
future enemy weapon systems de- 
creases, launcher system mobility and 
dispersal may become an essential re- 
quirement for the survival of our de- 
terrent missile forces. 

© Types of mobility—There are 
three types of mobility, namely, air, 
sea and land. In air and sea, we are 
already developing a capability with 
the air launched ballistic missile being 
developed by Douglas and the Polaris 
submarine launched ballistic missile by 
Lockheed. Land mobility is an area 
relatively untouched to date for ICBM 


size missiles. Recent articles have indj- 
cated that Minuteman is being cop. 
sidered for a mobile system to supple. 
ment the fixed installation. There are 
three basic types of land mobility— 
railway, On our vast railroad network, 
vehicular, on improved roads or cross 
country, and inland waterways, on our 
navigable rivers and lakes. While the 
latter may be thought to be closer to 
sea mobility, since it is within the con- 
tinental United States, it is included as 
land mobility. 

® Railway—American Machine & 
Foundry Company, in conjunction 
with American Car & Foundry Com. 
pany, has recently completed a thor- 
ough study of the railroad mobility 
problem for an inter-continental missile 


size. There are % million miles of 
main-line railroad within the United 
States. It is AMF and ACF’s belief 


that rail-borne launching systems pro- 
vide exceptional capabilities for mobility 
and dispersion in relation to overall 
system cost. 

It is expected that costs for rail- 
road missile support systems may be 
considerably less than for competing 
hard based systems. The operational 
philosophy would be quite simple. 
Many missile car complexes would be 
kept in almost continual motion. 
Numerous launch areas could be sur- 
veyed along railroad right-of-ways. 
When the launch command is received, 
the missile car would proceed to the 
closest launch area and fire the missile. 

The problem is, of course, that a 
ballistic missile must be accurately 
launched if it is to hit a target, hence 
the need for surveyed predetermined 
launch areas. The simplest way would 
be to launch the missile directly from 
the car, although separate launch 
pads are also a possibility. Of course, 
there must be a number of ancillary 
cars in the missile car complex to pro- 
vide the required services and accom- 
modations. 

@ Vehicle—Vehicular mobility is 
also a definite capacity. Whereas rail- 
road mobility can be achieved utilizing 
standard railroad equipment, vehicular 
mobility poses a somewhat different 
problem. The vehicles needed for a 
complete system would be numerous 
and somewhat large for an ICBM size. 

This would make _ over-the-road 
travel undesirable as it would require 
special escorting, load surveying and 
routing. It would, therefore, seem to 
be more desirable to use cross country 
travel utilizing the 400 million acres of 
land still in the public domain. There 
are many areas of this country in that 
category with sparse populations and 
little or no natural obstacles to impede 
a convoy of this type. This system 
might operate by continual rotation 
between several fixed soft launching 
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sites. It would be difficult, if not im- 
possible, to predict where the missile 
was at any particular time. 

© Waterway—The thousands of 
miles of navigable waterways offer still 
another type of mobility. Here the 
missile system could be contained in 
a single barge or Great Lakes steamer. 
It, too, could be kept in continual 
motion so that prediction of its loca- 
tion would become difficult. Its prime 
disadvantage is the slow speeds at- 
tainable so that if it is spotted and re- 
ported, it might be still within blast 
zone of an enemy missile launched. 

@ Integrated Mobility — Mobility 
with dispersion may offer an answer to 


UNDERGROUND LAUNCHING concept for liquid-fueled missiles is shown in artist's drawing at |! 


the missile from the silo, with gases vented off at surface. 


the ultimate hardness problem. We call 
it “Integrated Mobility” in AMF; that 
is, a good balance of all types of land 
mobility—rail, vehicular and waterway. 
Its concept is based on the premise 
that specific areas of the country can 
support more than one type of mobility 
dispersal technique. 

Much land suitable for vehicular 
overland mobility also comes in con- 
tact with the railroad systems and 
navigable waterways. In these areas, a 
higher mobility potential can be 
achieved if all the techniques are in- 
tegrated. It may even be feasible to 
transfer missiles between systems 
overland to railroad to overland, as an 


example. The “piggy-back” type of 
operation is a proven system and it 
combines the long-haul efficiency of 
the railroad with the short-haul flex: 
bility of the road vehicle. 

Che ultimate in mobility (if, indeed, 
there is an ultimate) will be the ultiza 
tion of all mobility approaches 
Launchings will be possible from rail- 


way cars, overland vehicles, inland 
waterway vessels, ships at sea, sub- 
marines, and conventional aircraft. 


Nuclear powered aircraft, that can stay 
aloft indefinitely and space platforms 
will add a new dimension to the mo- 
bility area, and perhaps will then 
achieve the ultimate in mobility 


in drawing at right. Bird is stored underground but must be raised to surface for firing. 
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eft. It would allow for firing 
Titan launching site of type now being built at Lowry AFB is shown 


o 
wo 
o 
oO 
™N 
— 
eo 
me} 
° 
_— 
6) 
” 
= 
108) 
—_ 
12) 
° 
— 
oO 
c 
© 
“ 
an 
‘a 
om 
E 





59 

















A dynamic, new 


DIVISION 


of the 


UNITED 
AIRCRAFT 
CORPORATION 


MISSILES & SPACE SYSTEMS 


was formed recently dedicated to the 
conception and development of ultra- 


sophisticated missile, orbital, and 
junar projects. 

* 
The staffing requirements create 


brilliant opportunities for men with 
experience in electronic sub-systems 
who are now ready for the larger 
responsibility of systems integration 
and weapon systems engineering. 
Particularly valuable is experience in 
any of the following fields: 


Communications Systems 
Guidance Systems 
Computer Systems 
Radar Systems 
Countermeasures Systems 
Ground Support Systems 
Feedback Controls 


BENEFITS: highly desirable Con- 
necticut living; stimulating, vitally 
important work; “first aboard” ad- 
vancement opportunities; research 
facilities superior to those owned by 
any other corporation; opportunity 
for company-supported advance de- 
gree program; the assurance that 
you will join a corporate division 
that is destined to rank in status 
with Pratt & Whitney, Sikorsky, 
Hamilton Standard and Norden. 


Reply to Mr. John North 
MISSILES & SPACE SYSTEMS 


A Division of 


UNITED AIRCRAFT CORP. 
431 Main St., E. Hartford, Conn. 
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Billion-dollar Market 


Seen for IR Industry 


Future expansion rate depends on research 


breakthroughs and product development 


by Charles D. LaFond 


WASHINGTON—The infrared indus- 
try is growing like an adolescent pup. 
Just now learning its own strength, it 
is rapidly becoming a major contestant 
at the electronics-market feedbowls, 
successfully snatching large chunks 
from several dishes heretofore dom- 
inated by its more mature cousins. 


It is a most unusual field. Leaders 
in the industry are not even roughly 
consistent in describing the market pic- 
ture. But they agree to one premise: 
The infrared market—and this includes 
both research and development plus 
hardware— has only barely been 
tapped. Its strength is apparently based 
on the compatibility between com- 
mercial and military IR developments 
which result in broad applications with 
every breakthrough. 

® Market today—Estimates of the 
total market for fiscal 1960, including 


associated R&D and hardware, range 
from $300-500 million. Total defense 


market appears to be in the range ol 
from $115-125 million. A very large 
portion of this total represents DOD 
research dollars. 

Ihe defense expenditures in the IR 
field may be considerably higher. Strin- 
gent security classifications applied to 
these government R&D and hardware 
contracts make it very difficult to ob- 
tain complete figures. Estimates are 
further confused because of the in- 
clusion of such ‘things as _ electronic 
amplifiers and data handling equip- 
ment, produced by the same manufac- 
turers. Other totals often are buried in 
other military R&D budgets. 

Also, while many IR-device de- 
signs are firm, the future 
because of the uncertainty 
with many missile and aircraft 
grams. 

* Review 


is clouded 
associated 


pro- 


Infrared radiation is 


electromagnetic radiation. In the elec- 
tromagnetic spectrum, it ranges in 
wavelength from 0.7 to 1000 microns. 
Thus it falls between the areas of vis- 
ible light and the radar wavelengths 

All objects emit IR radiation which 
varies with the temperature above ab- 
solute zero. The emissions are broad- 


band and, as temperature increases. 
peak radiation occurs at decreasing 
wavelengths. The molecular thermal 


characteristics of the object determines 
its emissivity. This emissivity factor 
determines maximum IR radiation at 
any given temperature for each object 

The IR radiation can be collected 
and focused optically or it can be trans- 
mitted through certain opaque ma- 
terials, such as germanium and silicone 
Using a suitable photoelectronic detec- 
tor the energy can then be electron- 
ically utilized, depending on the par- 
ticular application. 

The physics of infrared technology 
have been known for years, yet it was 
not until World War II that any real 
progress was made in the exploitation 
of IR radiation. This was due largely 
to the lack of suitable 
iginally, but later it was simply a fail- 
ure to recognize the vast potential. 


detectors or- 


By the time this country began to 
invest in limited IR research, others 
had given their programs a high pri 


ority. As early as 1944, the German 
Air Force was in final development 
stages for the use of IR homing de- 


vices in guided missiles. When the war 
ended, these missiles were awaiting 
field They had developed 
successful applications of infrared to 
airborne and ground search and track- 
ing systems, proximity fuses, and tem- 
perature mapping. 

© IR leaders—As might be expected, 
most of the electronics systems leaders 
have a strong investment in the infra- 
red field. Many have come in late, but 


tests. also 
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If you are or would 
like to become 
a space veteran... 


DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS 


has immediate openings 
in the following fields— 


Electrical and Electronics: 


Control System Analysis & Design 
Antenna & Radome Design 

Radar System Analysis and Design 
Instrumentation 

Equipment Installation 

Test Procedures 

Logic Design 

Power System Design 


Mechanical Engineering — 
Analysis and Design of the following: 
Servo Units 
Hydraulic Power Systems 
Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 
Auxiliary Power Supplies 


Aeronautical Engineering: 


Aerodynamic Design 

Advanced Aerodynamic Study 

Aerodynamic Heating 

Structural Analysis 

Strength Testing 

Dynamic Analysis of Flutter 
and Vibration 

Aeroelasticity 

Design of Complex Structure 

Trajectory Analysis 

Space Mechanics 

Welding 

Metallurgy 


Physics and Mathemaiics: 


Experimental Thermodynamics 

General Advanced Analysis in 
all fields 

Computer Application Analysis 

Computer Programming and 
Analysis 

Mathematical Analysis 


For full information 

write to: 

Mr. C. C. LaVene 

Box 620 -R 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 
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A few 


THERMICON thermal imaging tube be- 
ing developed by Westinghouse for track- 
while-scan, multiple target handling. 


the possibilities are so great that al- 
most any interested company can find 
an area through which it can enter the 
field and progress. 

The Avionics Division of Aerojet- 
General Corporation is one of the 
oldest and largest firms in the IR in- 
dustry. According to R. W. Powell, 
new division manager, his organization 
has completed more different military 
IR hardware programs than any other 
company. Currently, the division is 
carrying a minimum of $10 million 
of this part of the market. Powell 
pointed out, however, that this figure 
may be low. Sixty percent of the 
available funds (military hardware) is 
allocated for the production of just a 
few systems and Aerojet is a major 
contributor to each, he said. 

The division has employed IR 
techniques in military equipment such 
as: missile seekers for terminal guid- 
ance; surface and surface-to-air fire 
control devices for target detection and 
tracking; aircraft defense equipment; 
attitude references and satellite hori- 
zon scanners; search gear for warning, 
acquisition, or collision avoidance; 
radiometers, and spectrometers for tar- 
get radiation profiles or for field data- 
recording. It also produces IR acces- 
sories and test and checkout devices. 

Philco Corporation is currently pro- 
ducing IR detection systems, new types 
of highly sensitive detector cells, and 
cryostats for cell cooling. The com- 
pany has under development a family 
of mosaic detectors—linear arrays and 
rectangular configurations. 

And, of course, the company has 
been a major contributor to the field 


with its infrared-homing Sidewinder 


PORTION OF an IR airborne intercept 
system, this six-inch diameter scanning 
head weighs only 10 pounds. 


air-to-air missile. 
A recent Philco development is an 





all-electronic IR scanning system called | 


“ 


Filterscan.” It uses a detector external 
to the scanner. The scanner, according 
to a company spokesman, contributes 
no measurable noise and is wavelength 
independent, thus noise limitations and 


spectral response of the system depend | 


primarily on the detectors. Scan rate, 
using a fast-response detector, is com- 
parable to standard TV. 

The Air Arm Division of Westing- 
house Electric Corporation for four 
years has been chiefly concerned with 
developmental work on IR systems for 
space and aircraft vehicles. Its areas of 
principal interest are reconnaissance, 
guidance, stabilization, and armament 
control. 

A number of complete IR search 
tracking, warning and navigation sys- 
tems have resulted from the efforts of 
the Santa Barbara Research Center, 
Hughes Aircraft Co. Out of this R&D 
work, design and production, a whole 
line of accessory devices and IR com- 
ponents have evolved: detectors, low- 
noise transistor preamps, and extensive 
photodetector test equipment 

In addition, SBRC has done ex- 
tensive research into IR detector cool- 
ing, producing miniature cryostats, 
liquid transfer coolers, and miniature 
closed-loop coolers. It also has achieved 
significant results in increasing search 
and tracking range with shielding tech- 
niques (M/R Sept. 28). 

The Research Center has nearly 
completed work on new far-infrared 
photo-detectors. It is believed that these 
will have greatly increased sensitivity 
and will employ improved coolers 
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The Air Force THOR, built by Douglas and three associate prime contractors, 
shows how well a down-to-earth approach to outer space can work. Since 
its first shoot ear!y in 1957, it has had more than forty successful launch- 
ings...at a variety of jobs from re-entry vehicle testing at ICBM ranges to 
placing satellites in orbit. Initial planning for THOR included volume pro- 
duction tooling, ground handling equipment and operational systems. This 
typical Douglas approach made the giant IRBM available in quantity in 
record time, and THOR has performed with such reliability that it has truly 
become the workhorse of the space age. Douglas is now seeking qualified 
engineers and scientists for new projects with even more exciting prospects. 
Some immediate openings are described on the facing page. 


Robert Johnson, Missile and Space Systems Chief Engineer, reviews 


results of a THOR-boosted 5000 mile flight with DOUGLAS 
Donald W. Douglas, Jr., president of 


MISSILE SYSTEMS §§ SPACE SYSTEMS @ MILITARY AIRCRAFT @ JETLINERS CARGO TRANSPORTS @ AIRCOMB i GROUND HANDLING EQUIPMENT 
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The Marquardt Hyperjet combines both rocket and 
ramjet in a single, integrated engine system — produc- 
ing maximum performance from both. It is an engine 
with controlled rocket thrust for static launch, boost. 
operation in space and re-entry. It is an engine utilizing 
the ramjet’s superior specific impulse for acceleration 
and hypersonic cruise within the earth’s atmosphere. 
From earth to orbit, the Marquardt Hyperjet delivers 
tw the average specific impulse of today’s best 
rockets, permitting heavier payloads at minimum cost. 
Yet this same, single propulsion System outperforms 
any other for hypersonic flight within the atmosphere 
— shrinks both size and weight of the vehicle required 
to deliver any given payload. 


ystem with applications to small and large vehicles — 
manned and unmanned — ground- and air-launched — 
for operation in and/or out of the earth’s atmosphere. 


This, then, is the Marquardt Hyperjet: a new propulsion 


If you have an applicable mission — and the need to 
know — you are invited to contact: Paul J. Papanek, 
Director of Marketing, Power Systems Group, 16555 
Saticoy Street, Van Nuys, California. 











Marquardt Advanced Power Systems for Air and Space 


NEW MARQUARDT AYPERJET 


delivers greatly improved propulsion 
rom earth to orbil 
and for hypersonic theht! 


Imagine missions at speeds beyond those of any turbojet — 


involving smaller and lighter vehicles, longer ranges and 
heavier payloads than those possible with today’s rocket 


engines. These are missions for the Marquardt Hyperjet. 


The Marquardt fiyperjet combines both rocket and 
ramjet in a single, integrated engine system — produc- 














Some near-breakthroughs . . . 





IN DEVELOPING associated IR devices for missiles, Eastman Kodak 
researchers use this insulated, 30-ft. diameter hemisphere to isolate 
infrared radiation sources and eliminate unwanted ones. 





LARGE APERTURE, long-wavelength “irdome” developed by Ramo- 
Wooldridge for Sperry Gyroscope employs faceted configuration to sim- 
plify companion optical system design. 


30 


Another principal in the IR field is 
the Avion Division of ACF Industries, 
Inc. It is primarily interested in search 
and tracking systems, missile guidance 
and control, and passive IR velocity- 
over-height systems. Avion, earlier this 
year, achieved a great deal of success 
with its development of a commutating 
IR search system called CODES. Hav- 
ing very high sensitivity and relatively 
long range, it employs AC commuta- 
tion with a multi-element system and a 
single amplifier (M/R, April 20) 

Now under development in_ the 
company’s research center are high- 
intensity pulsed-light communications 
and detection systems, mosaic tubes, 
IR thermal imaging vidicons and a star 
occlusion system 

One of the country’s largest IR 
systems groups is Crosley Division of 
Avco Corporation. The division is now 
working in the areas of reconnaissance 
and surveillance, ICBM detection, fire 
control, mapping, aircraft early warn- 
ing, tracking, ranging, navigation, 
countermeasures and industrial appli- 
cations. It is pressing for more develop- 
ments In passive ranging devices 

HRB-Singer, Inc. has achieved suc- 
cess while confining its work to detec- 
tion systems—all types. The company 
recently received a contract for 17 
surveillance systems—cost, $2.3 mil- 
lion. 

The Missile Systems Division of 
Lockheed Aircraft Corporation limits 
its efforts to research and development 
services. These include analysis of IR 
techniques for satellite and space appli- 
cations; feasibility studies and prelim- 
inary design for detection, tracking and 
radiometric equipment; lab services for 
IR materials study. 

Linde Company, a division of 
Union Carbide Corporation, is making 
significant advances in IR detector cell 
cooling. While they have produced a 
whole family of devices for cooling 
down to liquid nitrogen temperature 
(—320°F), preliminary designs have 
been completed for systems operating 
at liquid hydrogen (—423°F) and l- 
quid helium (—452°F) temperatures 
All are liquid refill systems 

Kearfoot Company, Inc., already 
producing a multitude of precision 
components and systems for missiles 
and aircraft, is now gaining a foothold 
in the IR field. Until recently, the com- 
pany was primarily interested in detec- 
tion systems in this field. But it has 
just been awarded an Air Force con 
tract to develop a “solid-state multi- 
headed celestial comparater.” 

Specifically intended for space navi- 
gation, the device is to be completely 
solid state, with no moving parts 

A pioneer in the field of infrared 
photography, the Eastman-Kodak Com- 
pany currently is working on the de- 
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= Utilizing its dust-free as- 
IR sembly and testing facilities, 

sli- FRI develops new and 
m- practical solutions to prob- 

nd lems in fluid flow control. ‘ 
for ; Simplified fluid handling 

systems and components 

of ' for aircraft, missiles and 
ng nuclear applications are 
ay ‘now a reality. 

ng FRI thinks beyond the 
re , obvious to span a problem 

ve ‘ fully. Every design concept , 
ng ' . . . each manufacturing 
li- skill is applied with ° 
a precision and care for the 

ty cleanliness and close tol- . 
Me erance demanded in exotic 

om fuel control and cryogenics. 

Id . This FRI approach could ; 
n- _ supply the answer to your 

C- fluid handling problem. 

SS ' Write us about it. 

:. 

ES 

} 

d Friendship International Airport «+ Baltimore 3, Md. 
\- REPRESENTATIVES 


West Coast: William E. Davis, Box 642, inghewoed. Catifernia 
Denver: Price Engineering Sales Assoc. Bex 421, Littleton, Cole. 
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velopment of better physical and opti- 
cal properties for IR filters, detectors 
and window materials in the 8-13 
micron region. It recently introduced 
a new family of IR transmitting ma- 
terials called IRTRAN Optics. The 
lenses, operating in the 1-to-8-micron 
region, retain high transmittance at 
800°C and above. (Normally when 
subjected to this kind of heat, the lens 
itself would tend to emit IR radiation 
and thus “cloud” the target radiation. ) 


GB Electronics Corporation has 
achieved a near-breakthrough by com- 
bining microwave techniques with a 
semiconductor cell. The result is a 
“noiseless” amplification and improved 
sensitivity. Called an ultra-sensitive mi- 
crowave IR detection system, USMID, 
it employs a parametric amplifier and 
harmonic generator. Because of its 
potentially small weight and size and 
low power requirements, applications 
for the device will be broad. 

Another leading supplier of IR 
components and systems is the Barnes 
Engineering Company. A pioneer in 
the field, its activities are strong both 
in the military and industrial market. 
For missile and space applications, 
Barnes makes horizon sensors for space 
vehicle stabilization, radiometers, track- 
ers, and surveillance systems. For in- 
dustry it produces all types of IR mon- 
itoring, analysis and control devices. 

Others important in the field are: 
Baird Associates, Bausch and Lomb 
Optical Co., Minneapolis-Honeywell, 
General Electric, RCA, Perkin-Elmer, 
Servo-Corporation of America, Texas 
Instruments, and Ramo-Wooldridge. 

® Future market—A summary of 
problem areas in the IR field neces- 
sarily corresponds to those items cur- 
rently under development. For one 
thing is certain, the future breadth of 
the IR market, as with many other 
young fields, is tied directly to its 
research breakthroughs. 

It is significant that a great many 
of the companies surveyed indicated 
that this market, with just a few major 
developments, can and will increase by 
3 or 4 orders of magnitude within the 
next five years. 

Market estimates indicate that by 
FY 1965 total IR military expenditures 
may reach $240 million or more. Esti- 
mates for the combined defense-indus- 
trial market go as high as $1 billion 
It is interesting to note the close rela- 
tionship between individual company 
research efforts and market estimates. 
Those companies investing large 
amounts of time and money in the field 
naturally extremely optimistic about 
future. 

It is believed that a marked increase 
in IR R&D money will occur within 
the next five years, but expansion will 
still be the spawn of research results. 
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t film better than CFI. For 

ery reason, our security $ 
devised to handle classified film, 
« ts the model for the industry. - 


CF! CAPABILITIES also include 
the knowledgeable handling of 
all of your film requirements A 
with the utmost care... 
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4 straining films, and visual aids, ) 
r 16.0r 35mm. | 
‘ CFI’s EXPERIENCE with many 7 
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CFI FACILITIES are the finest... 
{e§ complete and modern. Improved 
| “processing techniques are 
constantly being developed at 
. CFI, advancing the state of 
the art. 


CFI KNOW-HOW has been 
accumulated in its 40 years as 
the nation’s largest and most 
progressive organization with 
complete lab facilities in both 
Hollywood and New York. 
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a representative. 
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Thus a corresponding increase is also 
foreseen in the use of IR devices and 
systems in the military. 

® Future developments—Important 
developments now in progress are for 
the most part an indication of the 
problem areas in infrared technology. 
|The problems are extensive but they 
fall in definite categories. For brevity, 
these are summarized items or tech- 
niques currently under development: 





® Detectors—new cells and trans- 
ducers having improved sensitivity and 
wider spectral response, (some using 
MASER techniques); better, uncooled 
cells and longer-wavelength detectors 
(8-13 microns); increased metallurgy 
research; improved characteristic re- 
producibility to provide cell uniformity 
and more stable sensitivity under ad- 
verse environments. 

® Cooling—more efficient coolers: 
techniques or different gases to permit 
closer approach to absolute zero (to 
be practical, this must be achieved 
| without excessive handling problems 
| and high cost); better miniaturized cry- 
ostats. 

® Optics—improved optical trans- 
mission materials with good physical 
strength; improved fabrication tech- 
niques. 

® Circuitry—new electronic proc- 
essing circuitry; better background dis- Pp urp 6) Sy e ~s p Tr @) b e 
crimination techniques; low noise sam- 
pling devices; techniques for ranging 
and modulating the IR source. 

® Design—improved reliability; 
miniaturized IR receivers (power sup- 
plies and electronics account for nearly 
80% of total volume and weight of 
many systems); better scanning sys- 
tems, filters, and image converters; co- 
ordination is needed between IR-system 
designers and detector manufacturers. 

® Costs—more inexpensive materi- 
als in almost all areas are needed, but 
primarily for optics and _ detectors; 
cheaper cooling systems are needed 





One of the 20th century's most 
significant events is the Cape Canav- 
eral astronautical probe. Pan Am is 
proud that through our responsibili- 
ties to the Air Force in operation and 
maintenance of the Atlantic Missile ‘ 
Range, we have been active partici- 
pants in the preparation and launch- 
ing of every probe. We are pleased 
that members of our technical staff 
have had this opportunity to further 
their professional careers on projects 
of such significance. 





Antenna Test Range Other engineers and scientists 
, should investigate their future on the 
ls Over Half-mile Long threshold of the space age with Pan 


Am by Addressing Mr. J. B. Apple- 
dorn, Director of Technical Employ- 


ment, Dept. B- 12, 


SHERBURNE, N.Y.—A new an- 
tenna test range, over a half-mile in 
length, was opened here last week by 
Technical Appliance Corp, The facility 
will be used for development and 
checkout of antennas up to 60 feet in 
diameter. Pattern analysis as well as 
structural testing of towers and re- 
flectors can be conducted at the site. 








TACO produces a wide range of 
antennas, wave guides and feed systems 
for missile and aircraft telemetry, space 
tracking, and communications. It de- 
veloped the complete DOPLOC system 
used in the Army “space fence” for Guided Missiles Range Division 
Satellite detection Patrick Air Force Base, Florida 
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NEC Hears Reports on New Explorers 


by an M/R Correspondent 


CuicaGco—The 1959 National Elec- 
tronics Conference held here at the 
Hotel Sherman was deemed a success 
both by those attending and by the ex- 
hibitors. Only the recruiting teams 
seemed disappointed—they vastly out- 
numbered applicants. 


According to NEC officials, 188 
companies were represented in 288 
booths throughout the five exhibition 
areas. The total of 8700 engineers, sci- 
entists, educators, military representa- 
tives, and student guests attending the 
three-day meeting fell somewhat be- 
low pre-conference estimates. But it 
appeared to most observers that the 
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various technical sessions and panels 
drew bigger-than-usual audiences. 

Exhibitors also indicated that the 
average registrant investigating booths 
was in a position within his own or. 
ganization to decide whether to pur. 
chase and use the items shown. They, 
together with the large number of 
educators from nearby universities, set 
the tone of the conference. 

e Principal speakers—Dr. John C. 
Green, director of the Office of Tech- 
nical Services-Commerce Department, 
discussed the universal problems of 
digesting and effectively disseminating 
technical information. He revealed the 
importance with which the problem js 
viewed by the Russians and how they 
are striving to reduce to 3 months their 
present 7-month time for processing 
abstracts of world information. 

He suggested that “information 
scientists or researchers” be _ utilized 
having a salary and corporate level 
equal to that of technical scientists 
and researchers. With the full backing 
of the government and industry, he 
said, we too could learn to pool, use, 
and keep pace with technical findings 
effectively. 

On succeeding days, other principal 
speakers were J. Lewis Powell, and 
Dr. F. A. Kraemer, both of the De- 
partment of Defense. Powell discussed 
the transition of “Cave Men-Space 
Men.” Kraemer reviewed “U.S. Capa- 
bilities in the Battle for Men’s Minds.” 

e Explorer V1 results—Of particu- 
lar interest was a presentation reveal- 
ing many of the important results ob- 
tained from Explorer VI. A_ full-size 
model of the “paddlewheel” satellite 
was shown by the three Space Tech- 
nology Laboratories’ men responsible 
for its sophisticated instrumentation. 
Drs. Bagely, Booton, and Chalmers. 

One important finding, said Dr 
Booton, was the isolation of the most 
hazardous region in the Van Allen 
belts. This, he said, is a belt 5 kilo- 
meters in depth at an altitude of ap- 
proximately 2000 km, having an un- 
usually high proton concentration. 

Besides the vast amount of data 
being received, the satellite has pro- 
vided other significant returns, said Dr. 
Bagely: it demonstrates the worth of 
the highly sophisticated power system 
utilizing vast banks of solar cells, and 
it also shows our ability to interrogate 
and command the satellite via radio, 
plus the ability to change information 
rates. 
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The National Electronics Confer- 
ence is sponsored by the American In- 
stitute of Electrical Engineers, Institute 
of Radio Engineers, Illinois Institute 
of Technology, University of Illinois 
and Northwestern University. Partici- 
pants include the Electronic Industries 
Association, Society of Motion Picture 
and Television Engineers, and Michi- 
gan State, Michigan, Purdue, Wiscon- 


sin, Notre Dame and Wayne State Uni- | 


versities. 





Also discussed was the capability 
of the telemetering transmitter em- 


ployed. The current device has a 5-7 | 


million-mile range. But, said the STL 
experts, with the addition of a small 
150-watt transmitter unit and using the 
Jodrell Bank paraboloidal-reflector an- 
tenna, range could be extended beyond 
50 million miles for space communi- 
cation. 

e Explorer VII details—A _ paper 
of high current interest was presented 
by Prof. R. Parent and Drs. W. B. 
Swift and Verner Suomi, University of 
Wisconsin, describing the instrumenta- 
tion for the heat-balance measurement 
program for Explorer VII. This low- 
cost (roughly $150,000) effort could 
well have far-reaching results for fu- 
ture weather control. 

Through a better knowledge of the 
total heat input from the sun, reflected 
energy, and earth heat radiation, the 
authors hope to achieve a fundamental 
meteorological understanding. To con- 
trol weather, two facts must be clearly 
understood, said Dr. Swift: atmos- 
pheric motion or circulation and the 
reasons for rapid large-scale weather 
changes. 

eAbstracts—Many _ signifi- 
cant papers covering subjects associated 
with the missile and space field were 
presented. A bound volume of the 
Proceeding of the NEC, Volume 15, 
will be published early in 1960. Copies 
may be obtained at a cost of $10 by 
writing the National Electronics Con- 
ference, 228 North LaSalle, Chicago 
1, TL. 


Missile Support Test 
Chamber Being Built 


TORRANCE, CAaALir.—A new en- 
vironmental testing chamber for 
wheeled missile support equipment is 
being constructed by Horkey-Moore 
Associates. 

The unit will be programmed and 
data will be recorded automatically on 
tape. The operating temperatures range 
from -100°F to 200°F and the hvu- 
midity conditions can be varied from 
40% to 100% over a _ temperature 
range of 40°F to 200°F. 
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Talos missile, prime armament of the missile-age cruisers, blasts off from the U.S.S. Galveston. 


Bendix Talos— 


on target for your future! 


The 


high 


Talos was on target from the start 
Navy 


accuracy and effectiveness 


consistently 
As a result, 
Talos was installed directly aboard first 


credits it with 


line cruisers, rather than auxiliary ships. 

The established 
Bendix Missiles, its prime contractor, 
the 
present program but has opened the door 


success of Talos by 


not only assures permanence to 
to other advanced missile projects that 
offer new and challenging job oppor- 
tunities in design, development, testing, 
and manufacturing 
Bendix Missiles, in 
direct responsibility for Talos and other 


key 


addition to its 


advanced missile projects, is a 


Bendix 


PRIME CONTRACTOR 





Bendix Products Division—Missiles 

Mishawaka, Ind 

Gentlemen: | would like more information concerning opportunities in guided missiles 
Please send me the booklet “Opportunities Abound at Bendix Missiles.” 
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ADDRESS 





CITY 





wemoe Missiles MregeZa 


FOR THE 


division of Bendix Aviation Corporation. 
The corporation-wide activities of Bendix 
cover practically every phase of advanced 
technology with particular emphasis on 
systems design and development. Partici- 
pation in this highly diversified corpora- 
tion effort is your further assurance of a 
more secure future. 

Enjoy living in the Midwest and find 
unmatched job opportunities with Bendix 
Missiles. Grow professionally as well as 
financially. Take the first step today. 
Mail the coupon for your copy of the 
interesting booklet “Opportunities Abound 
at Bendix Missiles.” 





TALOS MISSILE 


STATE 


—— tt 














SILICONE NEWS from Dow Corning 








Heat Repulsed Here 





Lightweight Silicone Laminates 
Withstand Continuous 750 F 


Ducts, pods, heat-shields, electronic components and other high-tempera- 
ture parts for missiles or aircraft can be fabricated easily of lightweight 
silicone laminates. These laminates have good strength. good heat resist- 
ance, and are unaffected by moisture. weathering. ozone and corrosion. 
thermal shock or fungus attack. Dow Corning silicone resins. coupled 
with glass cloth or other inorganic fillers. give better strength-to-weight 
ratios “at temperature” than many light metals. And they're simple to form. 


In the North American Avi- 
ation Super Sabre F-100, for 
example, designers needed a 
rigid material for the drag- 
chute case. As this chute 
case fits right up against the 
engine at the rudder base. 
the rigid outer wall of it 


must: 1) reflect heat away 
from the chute: 2) resist jet 
engine ambients: 3) retain 


structural strength without 





necessity of replacement. 


Development engineers tried numerous “high-temperature” plastics with- 
out success. Too much heat. Then they hit on silicone-glass laminate, 
gold-metallized for heat reflectance. Not only did this prove entirely suit- 
able, it also turned out to be more easily formed. The finished part can 
endure continuous service at 750 F and intermittent exposure to 1200 F. 
Vibration resistance is excellent. 


Silicones for the Army Redstone 
In the Redstone, Chrysler Missile Division engineers employ silicone lami- 
nates several ways. As in the case of the F-100, large heat shields behind 





For further data and a list of fabricators 
of silicone laminates, write today to a 
Dept. 7622 


ST iiterelalt. 





ATLANTA BOSTON CHICAGO CLEVELAND 
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Redstone’s engine compartment are 


fabricated of the laminates because of thei 
light weight. heat resistance. thermal im. 
pedance. Also. due to excellent electri 
strength and creep resistance, silicone lam 
inates are utilized for terminal boards in 
black boxes within the missile and in 
Ground Support Equipment control boxes 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, ©. C 
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missile business... 





e 
| By WILLIAM E. HOWARD 


The U.S. Labor Department has surveyed the dimensions of U.S. 
“missile activity” and come up with these vital statistics: As of Oc- 
tober, 1958, there were 319,300 persons producing missiles and their 
components. This was a 38% increase from the previous 12 months. 
By last April, the department estimates, total employment had jumped 
to 350,000. 





Biggest Number of missile workers—125,600 . . . 


| 
| 
; were in aircraft plants. The remaining 61% were distributed over 14 | 
major industry groups. Ordnance claimed 21% and the communica- | 

tions field 18% as of a year ago. | 
The proportion of aircraft employees working on missiles rose 
from 8% in 1957 to 17% last year. Comments the department: “It 
is evident that this activity has been extremely important in keeping 
the decline in aircraft employment within moderate proportions.” | 


AMPEX MAGNETIC TAPE 














Distribution by states showed California leading . . . | 
with about 127,000 missile personnel, 40% of the national total. New 
York was second in the 1958 survey with 24,000 and Massachusetts 
third with 16,600. Other states: Washington—13,600; North Caro- 
lina—13,500; New Jersey—12,200; Maryland—11,900; Michigan— 
11,800; Pennsylvania—10,900; Minnesota—10,000; Alabama—9,300; 
Florida—8,800; Arizona—6,900; Missouri—6,900; Colorado—6,600 


forms so well 





* 
. 


_ and Texas—5,800. The remaining states combined had 23,500. 
It should be noted that the Labor Department survey was con- 
fined to “missile activity.” The Department defines this as including 
“research, development or production of complete missiles (includ- 
ing rockets), launching devices, ground control and testing units, pro- 
pulsion units, war heads, fuel, electronic components, and other parts 
: designed for inclusion in the missile or in ground support equipment.” 
Surprisingly enough, only 433 private . . . 
) and government establishments were covered in the survey. Missile 
plants were identified through DOD lists of contractors and sub- 
| contractors. “Although it is presumed that the coverage represents the 
greater proportion of all establishments engaged in missile work,” 
says the department “complete information as to the actual total 
number of firms engaged in missiles work was not available.” 

This admission on the part of the Labor Department may come 
as something of a minor shock to the Small Business Administration 
and perhaps cast some suspicion on the reliability of the survey. SBA 
issued more than a year ago a “Missile Sub-Contracting” book con- 
taining names, addresses and type of components manufactured by 
more than 2000 small firms. The SBA also lists more than 1000 

— 


R&D concerns—about 300 of them in missiles—in another directory 
which also was available to its fellow Federal agency. 

. M/R recently has published several surveys which indicate a sub- 
) stantially higher degree of activity than found by the Labor Depart- 
ment. 


AMPEX C-1...no other tape that lasts as long per 


| People hard at work in the $7 billion missile field . . . 

may also be interested to know that the Labor Department does not 
recognize their scope of endeavor as an “industry.” Here’s the 
official finding from the survey: Since there are only a relatively small 


COMPUTER TAPE*? 


number of establishments in which the principal activity is the pro- 
duction or assembly of complete missiles, this does not constitute a 
sufficiently large body of economic activity . . . for designation as a 

N separate industry.” 
AN May we point out: only a relatively small number of companies 





assemble complete autos in the automotive industry. 
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LIGHT SCIENCES 
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FLIGHT SCIENCES: Principle of the step or multi-stage rocket, considered 
fundamental to the art of modern missiles and space flight, was set forth as 
long ago as 1650 by Kazimierz Siemienowicz, lieutenant-general of ordnance 
to the king of Poland. His design featured a 3-stage rocket with each step 
having its own gunpowder fuel, fuse, and nozzle. 


EXPANDING THE FRONTIERS OF 
] 57.1 Oj a B07 | fo) Moles 4 


Pioneering work at Lockheed is being conducted in free molecular 

flow in orbital flight; high altitude atmospheric properties; trajectory 
studies and missile flight dynamics; celestial mechanics with emphasis 
olamelaslit-1mec-loutlile mm ola-rellentlelar-m-lalemel-mrelaeliilare m 


Lockheed's capabilities in gas dynamics and thermodynamics are 
unsurpassed in private industry. Basic work is being performed in 
boundary layer flow and heat'transfer; cooling and insulation; 
thermodynamic flight test; instrumentation; rocket motor controls and 
nozzle structures; reentry and materials; thin film thermometry; 

and measurements of dissociation and re-combination reactions. 


Fundamental studies include hypersonic aerodynamics; environmental! 
effects on satellite surfaces; magnetohydrodynamics; ultra-violet and 
infrared radiation from high temperature air flows; structure of 
hypersonic shock waves; new measurement methods; analysis of 
boundary layers near melting surfaces and study of lag or non- 
equilibrium in high speed flow through shock waves. 


Equipment includes an electrically-driven wind tunnel —fastest in 
industry—which produces airflows to Mach 20-plus and stagnant 
temperatures approaching 16,000°F, with an instantaneous power output 
of 20 million kilowatts. A spark-heated, magnetically driven research 
shock tube produces veiocities of over Mach 250 and temperatures of 
500,000°F, and a specially designed, electric gun has accelerated 
projectiles to speeds approaching 20,000 ft/sec 

Major emphasis in structures concerns the design of reentry bodies, 
thrust termination and underwater launching devices. The Navy Polaris 
FBM required the solution of complex structural problems necessitated 
by the unique launching environment—water. 

Other significant work has been accomplished in diversified aspects 

ro} m-c-1aeleh Zar lasllom- tale man aelgelehzal-tiiliom (el-lemell-jealeleh lela: (-leel-1l- tile 
effects, studies of special dynamic problems arising from aerodynamic 
ofp aU ig ey- talon -t-eamor- Nae: belelamenr-1epareualialemeronnlelidlelat-m-lalemenl-lauil-lie)ee) ell lar 
relating to analysis of a complex structure taken through a complete 
time-temperature environment. 

Lockheed Missiles and Space Division programs reach far into the 
future and deal with unknown environments. It is a rewarding future 
which scientists and engineers of outstanding talent and inquiring 

lind are invited to share. Write: Research and Development Staff 
Dept. J-29A, 962 W. El Camino Real, Sunnyvale, California. 

U.S. citizenship required. 


Lockheed 
MISSILES AND SPACE DIVISION 


Svstcems Manager for Navy POLARIS F BM; DISCOVERER, MIDAS 

d SAMOS; Army KINGFISHER; Air Force Q-5 and X-7 
SUNNYVALE PALO ALTO VAN NUYS. SANTA CR Z SANTA MARIA. CALIFORNIA 
CAPE CANAVERAL, FLORIDA « ALAMOGORDO, NEW MEXICO « HAWAIT! 
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Finn Finds Feasible Method of 
Welding Molybdenum for Structures 


by John F. Judge 


WASHINGTON—The production of 
molybdenum welds with the strength 
and room-temperature ductility re- 
quired for structural applications is 
now possible through the efforts of the 


Finn Aeronautical Division, Haw- 
thorne, N.J. 
The successful spot and fusion 


welding techniques are the result of 
several years’ research, during which 
the company also delved into another 
major molybdenum problem—oxida- 
tion at high temperatures. After a thor- 
ough investigation of all coatings now 
available, various coatings have been 
found which will prevent oxidation of 
structural members at temperatures 
above 2000°F. 











Finn cannot now reveal the actual 
method by which it produces satisfac- 
tory molybdenum welds, but Vice 
President Charles W. Brunstetter de- 
scribes the process this way: 

“It might best be considered as a 
development of new procedures and 
processes of welding, rather than a 
new welding method. It can be per- 
formed by ordinary welding equipment, 
and with only the ordinary precautions 
taken with any _ high-temperature 
metal.” 

The hundreds of weldments already 
made on an experimental basis have 
been proved again and again, Brun- 
stetter says, and while further work 
remains to be done, they have 
tainly created a wave of interest and 


cer- 


subdued excitement throughout the ip. 
dustry. 

e Flattening & recurving—Among 
the most impressive of these sampk 
weldments are curved sandwich struc. 
tures, which are ductile enough a 
room temperature to be _ repeatedly 
flattened out and returned to thei 
curved position. 

Such ductility was so unheard of 
in molybdenum welds that when a US 
government expert saw it being done 
during a West Coast exhibit he refused 
to believe at first that it actually was 
a molybdenum sandwich . . . and 
then had to be convinced that a low 
melting point braze had not been used 
Such reactions are typical among the 
molybdenum experts throughout _ the 
country, Dr. J. Z. Briggs of Climax 


TELEFLIGHT 


NEW Model 181 
AIRBORNE PRESSURE TRANSDUCER 


Now a NEW Taber TELEFLIGHT, weighing less than 12 ounces 


has been designed with an adapter that permits an amplifier to be 


built in to increase output signal to five volts as used in telemetering 


BONDED STRAIN 


systems. 


GAGE 
relatively insensitive to vibration or shock. 


makes it 


INFINITE. 


construction 


Resolution is 


Handles extremely corrosive media, including fuming NITRIC ACID. 


Features Pressure Cavity clean-out and standard 
pressure overload protection. Pressure ranges: 0-250, 0-350, 0-500, 0-750, 0-1,000 PSI. 


built-in 


Linearity 0.3%, Hysteresis 0.25% of F.S. at any given point, Ambient Temperature 


—100° F. to +275° F. 


Taber also produces a complete line of Miniature 


Transistor Amplifiers. 
Servo & Audio Amplifiers also available. 


Write or telephone for literature and prices. 


TABER INSTRUMENT CORPORATION 


Section 217 107 Goundry St. 


Voltage, Power, 


North Tonawanda, N. Y. 


Phone: LUdiow 8900 * TWX - TON 277 


 « | 
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Mode! 2075 
Transistor Amplifier 


As 


Mas 


Model 2145.12 
Transistor Amplifier 
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Molybdenum Company said. 

“At the very least, it shows that 
molybdenum welding is possible—that 
welds with the needed _ structural 
strength can be made.” 

e Government cautious—Govern- 
ment molybdenum experts, as might 
be expected, are somewhat cautious in 
their appraisal of the Finn results, 
pending the actual production and use 
of molybdenum welds in structural ap- 
plications. 

But even so, there is no lack of 
enthusiasm for the possibilities revealed 
by the process. 

E. W. Matthauser of the Structures 
Research Division, National Aero- 
nautics and Space Administration, 
points out one such aspect. 

“The ability to use molybdenum 
structures,” he said, “would raise the 
maximum operating temperatures from 
the present 1800-2000°F level to the 
2500-3000°F level. Such an increase 
should improve vehicle performance 
and would permit a wider selection of 
trajectories for re-entry vehicles.” 

e Large pieces—N. E. Promisel, 
Chief Materials Scientist of the Navy's 
Bureau of Aeronautics, said that his 
organization was keeping a close and 
interested watch on this new method 
though he has not had an opportunity 
to evaluate them in the laboratory, the 


BENDIX SR RACK 
AND PANEL CONNECTOR 


with outstanding resistance 
to vibration 


The Bendix type SR rack and panel electrical connector 
provides exceptional resistance to vibration. The low 
engagement force gives it a decided advantage over 


existing connectors of this type. 


Adding to the efficiency of this rack and panel con- 
nector is the performance-proven Bendix ‘“‘clip-type”’ 
closed entry socket. Insert patterns are available to 
mate with existing equipment in the field. 
pressurized or 
types, each with temperature range of —67°F to +257°F. 

Here, indeed, is another outstanding Bendix product 
that should be your first choice in rack and panel 


Available in general duty, 


connectors. 


SCINTILLA DIVISION 


welded sandwiches he has seen appear 
very impressive. 

“If it can be done on a reproduc- 
ible basis, with ductility and uniformity 
in large pieces,” he said, “it would 
indeed be a very important develop- 
ment, in view of the real need for a 
practical, reliable method of welding 
molybdenum and its alloys in a variety 
of gages and large sizes.” 

This matter of production, of 
course, is of direct concern to the 
prime contractors on missile programs. 
Like the government research men, 
they are vitally interested in any feasible 
method of producing welded molyb- 
denum structures. 

e Uniform quality—tIn the Finn or- 
ganization itself, officials are fully 
aware that more development work 
remains to be done before large molyb- 
denum welded structures become com- 
monplace, and much of this work is 
now in progress. 

But even now, they feel, the welds 
already made, and the test results on 
them, prove that they have found the 
key to producing perfectly satisfactory 
weldments for structural uses. The rest 
is a matter of expanding and perfecting 
the work already done. 

Also of significance, is the inter- 
relationship between welding molyb- 
denum and the other two great molyb- 


potted 


orr 


“Gendix” 


SIDNEY, NEW YORK an 





denum problems—oxidation at high 
temperatures and the difficulty of 
producing sheet after sheet of molyb- 
denum with the same quality in each 
sheet, or even of maintaining the same 
quality in all portions of the same 
sheet. 

The ability to successfully weld 
molybdenum lessens in some respects 
the importance of both these other 
problems. For instance, there are some 
applications where oxidation is not 
a problem, or at least one of secondary 
importance. In cases like this it 
would now be possible to use a welded 
structure, even if the oxidation prob- 
lem were never solved. 

Successful welding can go a long 
way toward overcoming the problem 
of uniform sheet quality, as it is much 
easier to maintain such uniformity in 
small sheets than it is in large ones. 
Since the uniform small sheets can be 
welded into large ones, it is not diffi- 
cult to see how satisfactory welding 
can contribute to uniform sheet quality. 

Also, there is a general feeling 
among industry metallurgists that work 
such as Finn has done on molybdenum 
will be a significant help in learning 
how to work with the other refractory 
metals, since in many areas the same 
types of problems exist. 


Export Sales and Service: Bendix International Div., 205 E. 42nd St., New York 17, N. Y. 
Canadian Affiliates: Aviation Electric Ltd., 200 Laurentien Bivd., Montreal 9, Quebec. 
Factory Branch Offices: Burbank, Calif.; Orlando, Florida; Chicago, Illinois; Teaneck, New Jersey; Dallas, Texas; Seattle, Washington; Washington, dD. Cc. 
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Explore new areas at IBM in 


At IBM, scientists, mathematicians and engineers are currently engaged in many 
unique assignments in advanced physics. For example: 


fs. 











1. Photoelasticity is being studied to determine strain propagation as a 
function of time in solids. This work is designed to clarify laws governing 
impulse strain waves, as well as to determine dynamic stresses that exist 
in impact and other phenomena. 


2. Fundamentals of the magnetic properties of materials are under study. The 
immediate interests are spin-wave investigations, particularly those re- 
lating to the switching times of remagnetization and spin-wave propaga- 
tion in polycrystalline materials. 


3. Optical techniques, with organic and inorganic thin films, are being used to 
examine the properties of absorption phenomena in surfaces and substrates. 


You'll find a wide range and diversity of career areas at IBM. Advancement 
is rapid, due in part to the demands of a constantly expanding program of 
research and development, and in part to a long-continued record of promoting 
from within, based on individual merit and achievement. Depending on 
your field of interest and on your abilities, you may work alone or as a member 


of a small team. You'll be given all the specialized assistance you need. 
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| CAREERS AVAILABLE 
| IN THESE AREAS: 


QUALIFICATIONS: 


SOME ASSIGNMENTS 
NOW OPEN INCLUDE: 





Acoustics Mathematics 
Aerodynamics Mechanics 
Astrophysics Nuclear Physics 
Cryogenics Optics 

Inertial Control Semiconductors 
Magnetics Solid State 


B.S. or Advanced Degree in Physics, Electrical 
Engineering, Engineering Physics, or Mathematics 
—plus proven ability to assume a high degree of 
technical responsibility in your sphere of interest. 


Investigation of theoretical device design and ex- 
perimental proof of feasibility for ultra-high-speed 
transistor; P-N junction technology; surface stud- 
ies; optimization of semiconductor fabrication. 


Creating techniques for solving boundary value 
problems, such as field theory of structures 
(Green's function methods, for example), or stress 
wave propagation in solids. 


Study of flow and pressure distributions in hydro- 
dynamic transients, to provide information for 


the development of a comprehensive theory of 


short duration (pulse), high Reynold’s number 
fluid-flow systems. 


Determining dynamic behavior of micromagnetic 
fields by applying low-level, high-frequency circuit 
knowledge for small, closely coupled circuits as a 
result of Hall effect studies. 


Study of basic scientific phenomena in the field 
of energy conversion; design of experiments for 
the investigation of electrical discharge in various 
environments and investigation of distribution 
and loss of energy. The objective is to develop 
energy conversion techniques that exceed the 
limited performance and efficiency of existing 
conversion methods. 


Physical-mathematical studies to determine how 
complex control problems may be solved with 
digital computers. Applications in missile systems 
and special-purpose computer systems. 


Development of magnetic devices for use in logic 
switching and computer “‘memory.”’ Experience in 
fundamentals of nonlinear magnetics necessary. 


Write, outlining background and interests, to: 
Mr. R. E. Rodgers, Dept. 604-34 

IBM Corporation 

590 Madison Avenue 

New York 22, N.Y. 


IBM ® 


INTERNATIONAL BUSINESS MACHINES CORPORATION 
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Solid Transducer Detects 
Near Infrared Light 


A solid state radiation tracking 
transducer that detects position of visi- 
ble to near infrared light sources is 
now being marketed by Electro-Optical 
Systems, Inc. 

This single element, linear func- 
tioning semi-conductor device will de- 
tect the angular position from which a 
light or heat source is radiating and is 
applicable to tracking, instrumentation, 
automation control and computed tech- 
nique. Highly sensitive, the RTT pos- 
sesses microsecond response character- 
istics. Its wide angle scope, minute size 
and self-generating power capabilities 
add to its extensive application. 

In tracking, the RTT’s wide angle 
feature eliminates the need for me- 
chanical positioning. By combining 
RTT detection capabilities with light 
source and reflecting surface, the de- 
vice provides ideal instrumentation for 
a broad spectrum of transducer appli- 
cations. It is also highly efficient as a 
CRT direct readout recorder. RTT is 
adaptable as a high-speed multiple 
vector summing device for computer 
techniques and enables fast accurate 
measurement and inspection of parts 
and processes for automation control. 


Electro-Optical System 
170 N. Daisy Ave. 
Pasadena, Calif. 


C-Band Microwave Filter 
Developed by Airtron Inc. 


A compact microwave filter which 
passes only specific frequencies above 
the pass band is announced by Airton, 


| Inc., a division of Litton Industries. 


Initial designs constructed are for 
C-Band operation, but reports say they 
can be developed for any waveguide 


| size or frequency range from 3000 to 


36,000 MVPS and for larger or smaller 
pass and stop bands. The unit consists 
of a straight section of waveguide with 
four E-plane cutoff stub arms located 
along one broad wall of the waveguide. 
Higher rejection in the stop band is ob- 
tained by using more stub sections. 
Stub sections are properly propor- 
tioned to yield a certain value of cutoff 
frequency; stub lengths are chosen so 
as to be resonant within the rejection 
band and are stagger-tuned so the re- 
jection band is of the desired width. 
Microwave energy at frequencies be- 
low the stub cutoff frequencies is trans- 
mitted through the guide with mini- 
mum loss, since each stub appears as 
a small reactive element in series with 
the waveguide. 
Megawatt C.W. 
Airtron, ‘nc. 


Litton Industries 
Morris Plains, NJ 
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NEW DEVELOPMENTS 
IN AIR NAVIGATION 
AND 
COMMUNICATIONS: 


1. For tracking missiles and 
drones: the AN/DPN-50, a 
rugged, powerful, airborne 
C-band chain radar beacon. 
Range up to 1,000 miles with 
exceptional reliability, low 
weight, small volume. 


2. The AN/ARN-52 (XN-1): 


high-performance TACAN 
transceiver for any aircraft, 
from helicopter to supersonic 
jets. The only TACAN 
transceiver with the 
reliability and flexibility of 
solid state design. 50% less 
power required and 50% 
lighter than existing 
equipment. 


3. An air-to-ground 
Automatic Binary Data 
Link... 


Economical: requires no 
special radio set, no 
high-speed printer. 


Compatible: Simultaneous 

voice and data transmission 
by multiplexing on 
any voice channel. 

Data output feeds 

any standard 

telet ypewriter. 


Brochures on 
request. 
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propulsion engineering... 


BY JAY HOLMES 





A new approach to solid propellants . . . 

is suggested by Dr. Milton Farber of Rocket Power Inc. Instead of 
using the fuel as a binder—that is, to provide the strength and elasticity 
needed in the grain—Farber proposes using the oxidizer as a binder. 
In a paper at the recent Avco-Air Force symposium on advanced 
propulsion concepts, he suggested that fluorine-containing polymers 
can serve as excellent oxidizer-binders. 


Many high-energy fuels . . . 

ruled out because they lack binder properties, could be used if an 
oxidizer could do this job. An important advance might result if the 
necessary physical properties could be provided by the oxidizer, which 
already accounts for 70 to 80% of the weight of a composite solid- 
propellant grain. The advance conceivably might provide the 10-to-20 
seconds of additional specific impulse wanted by the Advanced Re- 
search Projects Agency of the Defense Department. 


Very low molecular-weight product gases . . . 

are another approach to this continuing problem. Specific impulse 
varies inversely as the square root of the mean molecular weight of 
the product gases. That is, the impulse increases as we reduce the 
average weight of the molecules of product gases. 


This is the reason . . . 

underlying the popularity of hydrogen, the lightest element, in both 
solid and liquid propellant systems. When hydrogen burns in oxygen, 
the resultant H,O has a molecular weight of 18. The only practical 
way to lower the average is not to burn all of the hydrogen. This is 
done in liquid-fuel systems using liquid hydrogen. 


Flame temperature need not be high . . . 

if product gases have low enough molecular weight, G. F. Huff of 
Callery Chemical Co. told the symposium. He suggested also that 
propellant systems need not be considered merely as combinations 
of oxidizer and fuel. He proposed considering the systems as sup- 
pliers of certain amounts of energy and specified combustion products. 


This is the approach that solved .. . 

the aluminum puzzle several years ago. It was believed on the basis 
of thermodynamic calculations that adding aluminum powder to a 
solid propellant grain ought to improve the impulse considerably. 
Aluminum is a high reactive metal. 


There was only one trouble. . . 

It didn’t work in practice. Adding 9 or 10% aluminum, as called 
for by the calculations, didn’t help at all. No appreciable rise in 
impulse was noted. Keith Rumbel of Atlantic Research re-examined 
the problem on the basis of combustion products. Obviously, there 
could be no error of such magnitude in the amount of energy as- 
sumed to be in the system. This provided the key. The products had 
been assumed to be aluminum oxide, carbon dioxide and water 


vapor. 


The actual combustion products .. . 

are carbon monoxide, hydrogen and aluminum oxide. The heat added 
by using 9 or 10% aluminum is used up in dissociating CO, and 
H,O. When he made his thermodynamic calculation on the basis 
of these products, Rumbel came up with a requirement for about 20% 
aluminum by weight. When he tried adding that much aluminum, he 
obtained the predicted improvement. 


The moral of the story . . . 


is one that applies in research as well as in ordinary life: Don’t take 
anything for granted. 
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—more about the missile week 


¢ Washington—The White House was expected to make 
a “political” appointment in selecting a successor to 
Defense Department Controller Wilfred J. MacNeil, 
who is resigning to become president of Grace Lines. 


¢ Dallas—There is speculation Chance Vought’s Regu- 
lus, dropped by the Navy earlier this year, may be used 
as an interim target missile for Nike-Zeus in tests at 
Kwajalein. The air-breathing Regulus can carry about 
1000 pounds of electronic gear as a target and pos- 
sibly may be modified to radar-simulate various types 
of re-entry bodies. 


¢ Washington—Congress was urged to straighten out 
a conflict between U.S. Patent laws and “second source” 
procurement requirements of the Defense Department. 
George J. Pandapas, president of Electro Tec Corp., 
Hackensack, N.J., said patented inventions with a “legal 
. . » protected monopoly” frequently are “shunned” by 
DOD agencies which insist upon at least two sources 
of supply. 


¢ Tyndall AFB, Fla.—Gen. Benjamin W. Chidlaw 


(USAF Ret.), vice president of Thompson Ramo Wool-. 


dridge, Inc., predicted that within 10 years it will be 
possible to watch through TV on earth the action of 
space ships and “our personnel operating a defense 
program for outer space.” 


¢ Cambridge, Mass.—Fred L. Whipple, Director of the 
Smithsonian Astro-physical Observatory, said that 
“telepuppets”—remote-controlled robots with TV eyes 





—probably will build the first space platforms for 
launching moon and interplanetary expeditions. In 4 
report to the Office of Naval Research, he said he 
doubts that it would be safe or efficient to have the 
work done by human beings wearing space suits. 


¢ Los Angeles—A miniature carbon dioxide sensing 
device to check the air supply for the first Project 
Mercury pilot will be developed by Beckman Instrv. 
ments, Inc. The company will build 13 of the sensors 
under a $48,000 order from McDonnell Aircraft Corp., 
makers of the Mercury capsule. 


e Washington—The Navy is pushing an equatorial 
launching of space vehicles from ships, rather than a 
costly Pacific island site. Several major contractors 
are teaming up with A&E outfits to submit proposals 
NASA is due to issue a report shortly on the feasibility 
of an equatorial land site. 


e Washington—Negotiations to establish IBRM_ bases 
in Greece have come to a standstill and are not expected 
to be resumed. However, an agreement to place a single 
IRBM squadron in Turkey was due for announcement 
soon, government officials said. 





¢ Fort Belvoir, Va.—An Army Nuclear Weapon Co- 
ordination Group has been set up here to monitor the 
Army weapons program from design stages through 
operational capability. The group also will work in the 
field of nuclear weapon ssafety. 














Advances Reported in 
Working ‘Exotic’ Metals 


Exotic metals for spacecraft took 
several strides forward last week. 


Standard Pressed Steel Co. opened 
a $100,000 pilot plant operation for 
fabricating bolts and other threaded 
parts of beryllium. Standard is using 
bar stock of 125,000 psi tensile 
strength, equal to 500,000 psi steel on 
a strength-to-weight basis. 

The Bendix Aviation Co. obtained 
a patents license covering alloys of 
zirconium, the rare earths, thorium and 
magnesium from Magnesium Elektron 
Ltd. of Manchester, England. The Ben- 
dix Foundries at Teterboro, N.J., will 
make use of the Elektron casting 
process. 


Stauffer-Temescal Co., an affiliate 
of Stauffer Chemical Co., announced 
development of a series of tantalum- 
tungsten alloys with melting points 
ranging from 5430 to 6150°F, which 
retain tensile strength of about 15,000 
psi at 4500°F. Stauffer and Aerojet- 
General jointly worked on their appli- 
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c*tion to critical components of solid- 
fueled rockets. The alloys are produced 
by Stauffer’s electron-beam melting 
techniques. 

Westinghouse reported perfection of 
a process that makes it possible to con- 
struct large objects of tungsten, molyb- 
denum and other strong high-tempera- 
ture metals, The process compresses 
metal powders into bars, after which 
they are baked in an oven. 

The Pyromet Co. of South San 
Francisco, Calif., said it has developed 
a high-vacuum furnace for brazing and 
heat-treating titanium, beryllium, zir- 
conium, molybdenum, tungsten, tanta- 
lum and niobium. The furnace can 
hold a 10* mm vacuum at room tem- 
perature and 10* mm in the 1800- 
2000°F range. 


Mergers & Expansions 


Federal Manufacturing and Engi- 
neering Corp., Garden City, N.Y., 
moved into missile tracking and photo- 
graphic instrumentation with the acqui- 
sition of Cameraflex Corp. and Tele- 
vision Specialty Co, Inc. . . . Consoli- 
dated Electronics Industries Corp, took 


over Philips Industries Inc. and Cen- 
tral Public Utility Corp. to form a new 
electrical, electronics, pharmaceutical, 
chemical and utility concern at Wilm- 
ington, Del. The merged firm declared 
an immediate 25-cent dividend. . . . 
Documentation Inc. of Washington, 
D.C., was merged into the Benson- 
Lehner Corp. of Santa Monica, Calif. 
Benson-Lehner said Documentation’s 
data-retrieval techniques will prove 
valuable. . . . Chance Vought Aircraft 
made a similar move with the acquisi- 
tion of National Data Processing Corp., 
also of Dallas. . . . To obtain major 
metal fabrication facilities so it can bid 
on “many important projects,” Tele- 
computing Corp. of Los Angeles 
bought Monrovia Aviation Corp. which 
had been a subsidiary of Carrier Corp. 


To be closer to missile-makers, 
Johnston & Funk Metallurgical Corp. 
moved its headquarters and plant from 
Wooster, Ohio, to Huntsville, Ala... . | 
Electronautics Corp., a new enterprise, 
was formed in Maynard, Mass., to 
manufacture reinforced plastics for the 
electronic and astronautic industries. 
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ABMA Switch 


By William E. Howard 


WASHINGTON—The future of the 
nation’s space program remained in 
doubt last week following transfer of 
the Army Ballistic Missile Agency to 
NASA and with it responsibility for 
large space booster development. 

In ordering the switch to civilian 
control, President Eisenhower left open 
these questions: 

® Whether there will be an increase 
in funding for NASA and, if so, how 
much. 

® Whether the 1.5 million-pound- 
thrust Saturn vehicle being developed 
by ABMA would be dropped in favor 
of some other large engine—possibly 
the 400,000-pound Rocketdyne E-1—or 
continued, 

® Whether the move will signal the 
start of a “crash” program to try and 
overtake Russia in the conquest of 
space. 

There was also some speculation 
immediately after announcement of the 
shift last Wednesday whether Dr. 
Wernher von Braun, civilian chief at 
ABMA, would stay with his team. Von 
Braun said earlier in the week that 
should ABMA be denied a “challeng- 
ing” job under civilian control, he 
would resign. 

Transfer of ABMA takes the Army 
completely out of the space field. All 
military space projects were placed 
under the jurisdiction of the Air Force 
last month. DOD has said it has no 
immediate requirement for a_ booster 
as big as Saturn. Presumably, if such 
a requirement does come up in the 


future, the booster will have to be 
procured through NASA. 
The President said the shift to 


NASA was intended to “strengthen the 
national space effort and provide for 
America’s changing requirements in 
this field.” 

Von Braun’s Development Opera- 
tions Division, which includes 4300 
persons at Huntsville, will be integrated 
into NASA immediately—although un- 
der the Space Act Congress has the 
right to object anytime within the first 
60 days of the session starting in Jan. 

* Reservations—Several high NASA 
officials are known to be lukewarm 
both about having the ABMA group 
handed them, because of the lack of 
funds, and about Saturn, which is con- 
sidered by many to be much too costly 
for its space needs. Consideration re- 
portedly is being given by DOD to 
Clustering a pair of E-| engines into 
an 800,000-pound-thrust booster. This 
approach is said to be cheaper than 


the Saturn cluster for which $100 mil- | 


lion already has been programmed and 
which is expected ultimately to cost 
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Leaves Space Plans Uncertain 


$300 million or more. 

® Thrust years away—NASA al- 
ready is developing the 1.5-million- 
pound-thrust Rocketdyne F-1! (formerly 
known as Nova). About $20 million is 
being spent in FY 1960 on the F-1, 
and it is expected to take about six 
years to perfect the single-chamber 
booster. Later, it is planned to cluster 
four or Six F-1’s into one booster of 
upwards of 6 million pounds thrust. 
However, this will take an additional 
two or three years. 

Until these multi-meg boosters are 
ready, the U.S. will be competing 
against Russia with boosters only as 
big as the 360,000-pound Atlas, and 
be prevented from attempting any 
manned exploration of space outside of 
the Mercury orbital capsule. Many 
space experts have been urging a 
speedup in big booster development to 
compete with the 800,000-pound-thrust 
Russian rockets. 

The decision to transfer ABMA 
came after a 70-minute White House 
conference of the President and his top 
military and space officials—and in- 
cluding acting Budget Director Elmer 
Staats. Army Secretary Brucker did not 
attend. But sitting in were Defense 
Secretary McElroy; Gen. Nathan M. 


Twining, chairman of the Joint Chiefs 
of Staff; NASA Chief Dr. T. Keith 
Glennan and his deputy, Hugh Dryden; 
Deputy Defense Secretary Thomas S. 
Gates; Dr. Herbert York, DOD's di- 
rector of research and engineering; and 
Mr. Eisenhower's science adviser, Dr. 
George Kistiakowsky. 

Bringing the issue to a sudden boil 
was Maj. Gen. John B. Medaris’ deci- 
sion to quit as chief of the Army Ord- 
nance Missile Command. Medaris 
made the announcement Monday night. 
The next morning, at a breakfast meet- 
ing in Washington, Von Braun lashed 
out at the leisurely and indecisive pace 
of the entire space program. He im- 
plied that this was the reason Medaris 
was resigning. Medaris later denied his 
resignation was an act of protest. He 
said he was “tired” and had actually 
handed in the letter 60 days previously, 
long before the Air Force was given 
the dominant role in military space 
activities. 

Von Braun declared that the nation 
was "wasting time and energy in pon- 
derous reappraisals and  re-examina- 
tions” of space programs. A big booster 
program must be pursued boldly, he 
said, “if we don’t mean to abandon 
the heavens to the Reds.” 
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Circle Seal Valves 
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contracts 


change-of-state components ovens for use 

MISCELLANEOUS in a missile tracking system being de- 

Robertshaw-Fulton Controls Co., Aeronauti- signed by Space Technology Laboratories, 
cal & Instrument Division, Richmond, Inc. Amounts not disclosed, 


Va., has received two contracts for special $838,163—-The Martin Co., Nuclear Div., for 
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Authoritative Books on Space 
Hermann Oberth 


world-famous rocket pioneer 


THE MOON CAR 
A plan for surface transportation on the moon. Just 
published. Illus. $2.95 


Arthur C. Clarke 


“the prophet of the space age.” 
—N. Y. HERALD TRIBUNE 


THE EXPLORATION OF SPACE 
New, revised edition to include the Sputniks, Explorers, 
Atlas missiles and other recent developments. 
Illustrated. $4.50 


THE CHALLENGE OF THE SPACESHIP 


Previews, serious and in lighter vein, of tomorrow's 
world. $3.50 


AT ALL BOOKSTORES OR FROM 
HARPER & BROTHERS, N. Y. 16 
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development of a simplified and highly 
advanced nuclear reactor system : 
$400,000—-Radiation, Inc., for a highly ad. 
vanced PCM flight test data acquisition 
and data processing system. (Subcontraqg 
from Norair Division, Northrop Corp.). 
| $200,000—Hallamore Electronics Div., The 
Siegler Corp., for (1) design and many. 
| facture of special checkout equipment for 
| LMSD space vehicles, (2) design fabric. 
tion and installation of modifications t 
a tracking antenna in Hawaii; (3) fo 
special shipboard power supplies for 
atomic submarines. Three contracts 


NAVY 


Tasker Instruments Corp., Los Angeles, for 
development and production of speciaj 
launcher test sets for the Sidewinde 
missile. Amount not disclosed 


ARMY 


$7,300,000—-Hughes Aircraft Co., Culver City 
Calif., for increasing the capabilities of 
the company’s missile monitor system 

used in connection with the Nike and 
Hawk missile batteries. 

$1,608,000—Telecomputing Corp., Los Ange- 
les, for production of gyro systems for 
the Nike-Hercules ground-to-air missile 
(Subcontract from Western Electric Co. 

$1,000,000—-Summers Gyroscope Co., Santa 
Monica, Calif., for a quantity of “free” 
gyros destined for use in the Lacross 
missile. (Subcontract from The Martin 
Co.-Orlando.) 

$500,000—Temco Aircraft, Dallas, Tex., for 
building aluminum shipping and storage 
containers for Sergeant missiles. 

$200,000—-Dunn Engineering Associates, Inc. 
Cambridge, Mass., for design and con- 
struction of specialized electronic test 
equipment for production testing of ra- 
dome and radar antenna components of 
the Hawk missile. (Subcontract from Ray- 
theon Co., Missile Systems Division.) Two 
contracts 

$199,779—J. R. Cantrall Corp., El Monte 
Calif., for radar tower at Norad Control 
Center 

$22,956—Potter Instrument Co., Plainview 
N.Y., for digital magnetic tape recorder 
reproducer 


AIR FORCE 

Food Machinery and Chemical Corp., San 
Jose, Calif.. for building support equip- 
ment for Bomarc. (Subcontract from Boe- 
ing Airplane Co.) Amount not disclosed 

$30,271,000—Boeing Airplane Co., Seattle 
for spare parts and support equipment 

$7,776,637—-Hughes Aircraft Co., Culver City 
Calif., for repairs and modification of 
fire control and weapons control systems 
components 

$505,000—Varian Associates, Palo Alto, Calif 
for electron tubes 

$432,186—Prodelin, Inc., Kearny, N.J., for 
radio frequency transmission line accept- 
able fittings and hardware, pressurizing 
system for use with Bomarc GATR sites 

$400,000-—Consolidated Avionics Corp., West- 
bury, N.Y., for a large scale data process- 
ing system involving advanced computer 
techniques. Classified contract 

$200,000—System Development Corp., Santa 
Monica, Calif., for additional facilities for 
the SAGE programming and training pro- 


gram. 
$200,000—Stellardyne Laboratories, Inc., El 
Cajon, Calif., for extensive testing and 
evaluation work on missile components 
$100,000—Jonathan Manufacturing Co., Ful- 
lerton, Calif., for delivery of an undis- 
closed quantity of ultra-thin ball-bearing 
slide mechanisms for Bomarc B ground 
installations. (Subcontract from Aero- 
Space Div., Boeing Airplane Co.) 
$81,924—James Pastoriza Associates, Boston, 
for development and construction of & 
satellite orbit simulator and display pro- 
totype. 
$70,000—The Perkin-Elmer Corp., Norwalk, 
Conn., for optical systems to be incor- 
porated into satellite tracking cameras 
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Dr. John L. Zambrow has been ap- 

, pointed director of 
engineering for Syl- 
vania-Corning Nu- 
clear Corp. He has 
been with Sylcor for 
the past ten years, 
most recently § as 
manager of _ the 
Metallurgy Dept., 
and was previous- 
ly associated with 

ZAMBROW C ul te r-Hammer 
Manufacturing Co., Battelle Memorial 
Institute and Ohio State University Re- 
search Foundation. 





Aikman Armstrong has been ap- 
pointed chief application engineer for 
nuclear products, marketing division of 
The Marquardt Corp.’s Power Systems 
Group. 

With 25 years in the field of engi- 
neering, business administration and law, 
Armstrong formerly served as executive 
assistant in contracts and proposals at 
North American Aviation, and as as- 
sistant general manager of Turbocraft 
Co. He also was chief staff and admin- 
istrative engineer in the nuclear projects 
department at Aerojet and was associ- 
ated with the Atomic Energy Commis- 
sion as chief of the process engineering 
section. 


—— J. sates has been named di- 
rector of engineer- 
ing for Lockheed’s 
Electronics and 
Avionics Division. 

Jatras joined the 
the company in 
1956 as a. staff 
scientist in the Mis- 
siles and Space Di- 
vision, serving as 
business administra- 

JATRAS tor for the research 

branch and manager of the flight controls 
and guidance division before becoming 
assistant to the director of research. 

Prior to joining Lockheed, he was 
vice president and chief engineer of Mid- 
western Instruments, Inc. 


Consolidated Electrodynamics Corp. 
has named Herbert I. Chambers as as- 
sociate director of the DataTape division. 
He will direct the activities of the Engi- 
neering Dept., Special Projects Dept., 
and Magnetic Head Section. Fred F. 
Grant, formerly a senior supervisory 
engineer, was named manager of the 
Engineering Dept., and Edgar E. Hotch- 
kin, a senior development engineer, 
named manager of the Magnetic Head 
Section. 


Dr. John J. Myers has joined the re- 
Search staff of Hoffman Electronics 
Corp.’s Science Center as a senior scien- 
tist. 

Dr. Myers, former research assistant 
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TIME BASE 
DC-AC INVERTER 
. 

Precision 400 cycie Syn- 
chronovs Motor Power 
Supply Provides Accuracy 
~ Dependability —Long 
Motor Life ~- Reduces Radio 
Noise Filtering Problems 


. 
OUTPUT ACCURACY .O25% 
. 
input Voltage: 
28V DC + 25% 
Ovtput; 110V 400 ~ AC 
7 
Size: 1, x 1% a 2% 
Weight: 4% oz 
. 
Temperoture Range 
60° F To +160° F 
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The Model DB-1 TIME BASE for a synchronous motor, makes possible a 
multitude of applications in the airborne timing and contro! field where only 
DC voltage or unregulated AC is available. The advantages of extreme accu 
acy (025 no radio noise interference from motor brushes to filter, ex 
treme environmenta! capability and maintenance free motor life, (well over 
10,000 hours) , are the answers to previous major design problems 

As designers of precision airborne timing and programming controls t 





pecification, Abrams welcomes the opportunity to quote on all 
‘ * the TIME BASE may be utilized 
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1939 


Ets-Hokin and 
Galvan installed 
“Mousetrap” rocket 
launchers on U.S. 
Navy sub-chasers. 









1956 


EHG pioneered 
in the installation 
of electronic systems 
of test and launching 
complexes for Inter- 
continental Ballistic 
Missiles. 











EHG has now 
installed or serviced 
the electrical and 
electronic phases on 
most of the ICBM 
complexes in the 
United States. 















Installation 
Specialists 
to the 
Space Age 








ETS-HOKIN & GALVAN 


551 Mission Street, San Francisco, California 
Wilmington, San Diego, Stockton, Monterey, Oakland, Sacramento, 
Vandenberg AFB, San Mateo and Downey, California; Cape Canaveral, 
Florida; Denver, Colorado; Phoenix, Arizona; Cheyenne, Wyoming; 
Las Vegas, Nevada. 
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professor at the coordinated Science Lab- 
oratory of the University of Illinois, will 
be responsible for studies in industrial 
electronics, including data processing. 


Dr. K. N. Satyendra has been elected 

director of re- 
search, Electronic 
Systems and Equip- 
ment Dept., at 
Nortronics division 
of Northrop Corp. 
He will direct stud- 





ies and research in 

applied sciences 

and technologies 

bes. directly relating to 
SATYENDRA space electronics. 
Dr. Satyendra formerly associated 
with the Advanced Systems Planning 
Group of Westinghouse Defense Prod- 
ucts, directing long-range research and 


development programs in space technol- 
ogy. He joined Westinghouse in 1954 as 
a member of the Air Arm division and 
was principal investigator in many weap- 
on system studies. 


General Electric's Rocket Engine 
Section has announced establishment of 
a new organization responsible for the 
manufacture of solid rocket cases, nam- 
ing R. H. Wettach, manager. 

Wettach joined GE in 1950 as a test 
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ELECTRONIC ENGINEERS 


... Positions at several levels including supervisory 
... High salaries — commensurate with ability and experience | 


Interesting and challenging positions with Republic Aviation 
Corporation for electronic engineers to develop test equipment, 
methods and procedures for determining the conformance 

of complex electronic equipment to AF and Company quality 
control specifications and standards. 


Work closely with other engineering groups and electronic 
manufacturers to determine types of equipment required 
to test and simulate flight operations of radar, navigation, 
fire control, and other types of electronic systems. 


Develop procedures and methods for use of electronic test 
equipment. Assist supervision with manufacturing problems. 
Investigate malfunctioning of electronic equipment off and on 
aircraft. Prescribe corrective action. Make recommendations 
in methods and procedures as may be required to meet new 
developments in the electronic fields. 


Send resume in confidence to: Mr. William Walsh 


SIE FP Estssse AVIA 


Farmingdale, Long Island, N. Y. 
Less than 1 hour from New York City 


engineer and subsequently held assign- 
ments in the assembly and manufactur- 
ing Operations of the company’s Produc- 
tion Engine Dept. 


Bernard M. Goldsmith has been ap- 
pointed president of Nytronics Inc. He 
was formerly president of Essex Elec- 
tronics. Nytronics Inc, is a recent con- 


solidation of three companies now op- 
erating as divisions of the parent com- 
pany—Essex Electronics, Essex Electron 
ics of Canada and Sutton Electronics. 


William B. Bergen, president of The 
SAS Martin Co., has 
been named a di 
rector of The Black 
& Decker Manu 
facturing Co.,  re- 
placing the late 
Stanley B. Trott. 
Bergen, who be- 
gan his career at 
Martin in 1937 as 
vibrations engineer, 
has been president 
of that firm since last April and was 
responsible for initiating development 
of the Air Force TM-61 Matador missile 
and the Navy's Viking research rocket. 






BERGEN 


G. W. McGinley has been named 
sales manager of Stromberg-Carlson divi- 
sion of General Dynamics Corp., re- 
sponsible for all sales activities for the 

























firm’s line of high-speed electronic print 
ers, data display and recording devices 
charactron-shaped beam tubes and other 
electronic equipment. 

Prior to joining the company, Mc 
Ginley was supervisor of system sales 
for Union Switch and Signal division of 
Westinghouse Airbrake Co. 


The following appointments have also 
been announced: 


Cooper Alloy Corp. has made two 
changes within its marketing division: 
Stuart F. Codper from sales manager, 


Foundry Products Division to sales man. 


ager, Vantom Pump and _ Equipment 
Corp. division; Harold W. Rimalover 
from sales engineer to sales manager 


Foundry Products division. 


Maj. Gen. Donald N. Yates has been 
designated DOD representative for Proj 
ect Mercury support operations. Capt, 
James G. Franklin, Navy, will assist Gen 
Yates in the recovery operation 


The Range Systems division of 
Chance Vought has announced the fol- 
lowing appointments: S. O. Perry, divi 
sion manager; C. H. Coleman, manager 
of engineering branch; J. F. O’Marah, 
manager of business branch, W. S. Mic- 
chelli, manager of Operations branch 


James Guardia, formerly design engi- 
neer with Jacuzzi Pump Co., has joined 
the design group at Tinsley Laboratories, 
Inc. 


Mercast Manufacturing Corp. has 
announced appointment of John Weaver, 
former chief project engineer for B. H. 
Hadley Co., as director of customer 
relations, succeeding Michael Gladstone 


Tudor A, G. Randell has joined the 
staff of Dr. Peter A. Castruccio, Tech- 
nical Director of Aeronca Manufactur- 


| ing Corp.’s Aerospace Division, as chief 


electrical engineer. 


Avtron Manufacturing, Inc., has ap 
| pointed Arthur F. Pelster, formerly a 
vice-president of Leland Electric, vice- 
president-sales, and Ruben  Kazarian, 
prior assistant chief engineer at Ohio 
Crankshaft, chief engineer. 

E. M. Armstrong, formerly with 
Coleman Engineering Corp., has_ been 


relations for 
Equipment 
Inc. 


chosen director of customer 
the Electric Machinery & 
division, American Electronics, 


Republic Aviation Corp., has an 
nounced two special administrative ap 
pointments: Richard G. Bowman, who 
has served the company in a number of 
executive engineering posts since 1935, 
has been made technical assistant to the 
president, and Carver T. Bussey, special 


assistant to the president. 

Russell J. Jameson, formerly with 
Foote Brothers Gear & Machine Corp. 
has joined Dalmo Victor Co. as man 


ager of the methods and industrial engt- 
neering department. 
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OPTIMUM FREQUENCIES FOR OUTER 
SPACE COMMUNICATION, Army Radio 
Frequency Engineering Office, Washington, 
D.C. Order PB 151629 from OTS, U.S. Dept. 
of Commerce, Washington 25, D.C, 33pp. $!. 


This report has been compiled as a 
preliminary investigation to provide Army 
frequency officers, engineers and project 
officers with a general appreciation of the 
propagation and frequency aspects of 
space communication as known to date, 
and to provide a point-of-departure for 
further study and discussion of this sub- 


ject. 

A further detailed study directed 
solely to radio propagation aspects is 
under preparations. 


THE CORROSIVITIES OF PLASTICS AND 
RUBBERS, H. A. Perry Jr. and others. Order 
PB 151750 from OTS, U.S. Dept. of Com- 
merce, Washington 25, D.C. 4lpp. $1.25. 


Studies confirmed that some plastics 
and rubbers can corrode metals in humid 
surroundings. The cause appeared to be 
the release of electrolytes which are dis- 
solved in water films and droplets on 
metals sutfaces in concentrations heavy 
enough to bring galvanic corrosion. 

In a few materials, volatile electro- 
lytes such as ammonia and hydrogen are 
released. The most corrosive plastics and 
rubbers apparently are phenolic molding 
compounds, foams, and casting resins. 
Those containing cellulosic fillers appear 
worse than mineral filled phenolics. 

Also corrosive are chloroprene rub- 
bers, suffer-vulcanized GRS rubbers, poly 
esters, vinyls and halocarbons (under 
thermal degradation), and the two-step 
phenolics. 

Three techniques for testing corrosiv- 
ity are described. The best, which permits 
identification of water-soluble ionic con- 
stitutents which contribute to galvanic 
corrosion, is recommended for use with 
thermosetting or thermoplastic organic 
resins, inorganic or organic plastic fillers, 
laminates, adhesives, and natural and 
synthetic rubbers. 


TENSILE PROPERTIES FOR THREE THER- 
MOPLASTICS OVER SIX DECADES OF 
RATE, R. E. Ely, Redstone Arsenal, U.S. Army 
Ordnance Corps. Order PB 151573 from OTS, 
U.S. Dept. of Commerce, Washington 25 
D.C. 75p, $2. 


Tensile properties for ethyl cellulose, 
and polymethyl methacrylate are reported 
for testing machine crosshead velocities 
of 0.02 to over 5000 in/min. 

Polyethylene data are given for a 
slightly smaller range of velocities. Frac- 
ture times varied from a few milliseconds 
to hundreds of minutes. 

A pneumatically operated, high speed 
machine and a standard tester were used. 
Temperature ranged from —76 to 158°F, 
with a few tests as’ low as —320°F. 

The range of tensile strengths in one 
case was over 1000%. Brittle points were 
found to high rates and low temperatures. 
Included are some data for ultimate 
strains and elastic moduli. 
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MISSILE INDUSTRY—Set of 20 outstanding 
Launch and Pre-launch Slides—€5.00. We 
have the largest commercial source of Mis- 
sile Photography. The Cam-Ber Co.; 1100 
Byrd Plaza; . Plorida. 











ELECTRONIC 
ENGINEERS — SCIENTISTS 


How about 
YOUR future? 


Beechcraft is a company where the 
oe and the present PROVE the 
uture is interesting and worthwhile. 
This is your opportunity to join an 
engineering team where: 


LEADERSHIP in engineering design and 
the production of business airplanes and 
a support equipment is a world- 
amous Beechcraft specialty. 


DIVERSIFICATION of production contracts 
has created a diversity of creative oppor- 
tunities and employment stability at 


Beechcraft. 


COMPETITIVE SUCCESS has been proved 
with Beechcraft's winning of the Mach 3 
Alert Pod Design and Mach 2 Missile- 
Target awards. 


A LONG RANGE EXPANSION PROGRAM 
is in progress and Beech Aircraft has 
responsible positions open mow on ad- 
vanced super-sonic aircraft and missile- 
—— projects in the following aerospace 
elds: 


ELECTRONICS 
(Antenna, Telemetry or Circuitry Design) 


INFRA-RED 
AUTO PILOT 
MISSILE SYSTEMS 


RELIABILITY 
(Mech., Airframe or Power Plant) 


ANALOGUE COMPUTER 


DYNAMICS 
(Flutter) 


AERODYNAMICISTS 


AERO-THERMODYNAMICISTS 
(Heat Transfer) 


DESIGN 


(GSE, Airframe, Power Plant and 
Installations or Mechanical) 


For more information about a company 
with a long range future where your 
talents will build your own future—call 
collect or write today to D. E. BURLEIGH, 
Chief Administrative Engineer, or C. R. 
Jones, Employment Manager, Beech Air- 
craft Corporation, Wichita, Kansas. 


All Expenses Paid for interview Trip 


ae eechcraft 


Wichita, Kansas Boulder, Colorado 
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A Captive Small Business? 


There are probably more misconceptions about 
Small Business and the role it plays in the defense 
industry than there are concerning almost any other 
field of American business. 

Unfortunately a great deal of this misconception 
is in the minds of the Congressmen who will come 
up at the next session with a number of proposals, 
some or any of which may be enacted into laws 
covering the Small Business field. 

The great danger is that any laws passed under 
these misconceptions may not, in the long run, aid 
Small Business. They are, however, very likely to 
make Small Business, or that portion dealing in 
government contracts, actual captives of the gov- 
ernment. 

Let’s take a look at some of the erroneous 
notions which have been carefully fostered: 

1. Competent Small Business prefers advertised 
bids. 

2. The negotiated bid is a pretty shady opera- 
tion and usually results in favoritism. 

3. Government buyers use negotiation to ex- 

clude the little guy; it’s a device to favor the big 
primes. 
4. Advertised bidding means that everyone is 
being treated fairly and automatically means also 
the lowest cost to the government, (Also that non- 
defense industrial buying is usually done by adver- 
tising.) 

5. By ignoring learning curves, tooling prob- 
lems—that the Defense Department is to blame for 
not getting all design data from the R&D phase 
of a weapon system so competitive bids may be 
let for subsequent production. 

6. That government money pays for the design 
of all components of weapon systems, hence these 
designs belong to the public. 

7. That the Department of Defense favors the 
big primes by design, that the weapon system is a 
result of this, and that big contractors will auto- 
matically try to retain component making in order 
to keep all the money in the house. 

Actually, none of the above points is true, or 
true to any important degree, but who can make 
this fact known to Congress? 

Big Business can’t do it. As someone has said, 


Big Business is automatically considered to be selt- 
serving—and a little too rich to be honest. 

This leaves Small Business, itself. And Small 
Business is really the one to do it, because small 
manufacturers stand to gain or lose the most if 
new laws tend to make them captives instead of 
free competitors. 

The average Small Businessman is a pretty 
rugged individualist. He had to be to start and to 
survive. Also, he is a busy man and the more suc- 
cessful he is, the busier. Normally, he has neither 
the time nor the inclination to go to the Small 
Business Administration or to his Congressman. 

If you ask him individually, he doesn’t want 
or expect to be favored in price over anyone. He 
doesn’t like the principle of renegotiation any better 
than the big prime. He isn’t very keen on going 
to the SBA for help. He doesn’t favor the advertised 
bid over the negotiated bid. And, above all, he 
doesn’t want a direct government contract. He 
usually hasn’t the capital to handle it and, more 
important, he wants to protect the proprietary rights 
to the components he develops himself. He would 
much rather be a subcontractor. 

But he is the man who is going to have to tell 
this to Congress—or to the Congressional staffs 
which usually draft the proposals—if he doesn’t 
want to face the alternatives. These include SBA 
participation in prime contract negotiations; SBA 
influence in subcontract source selection; giving 
government agencies greater power in “make or 
buy” decisions or placing an SBA representative in 
prime plants for that purpose. 

We can’t quite believe that the responsible Small 
Businessmen want this degree of socialism, control, 
government supervision or what have you thrust 
upon them by act of Congress. We can’t believe 
they want to be captured and reduced to the lowest 
or even mean level of competency. But they are 
the ones who are going to have to communicate 
this to Congress. It’s election year and “Aid to 
Small Business” is a nice nebulous phrase that 
sounds good in a stump speech. 


CLARKE NEWLON 
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